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Plugs 

Standaxds/Couhtries 

Ratings/Color/ 

Length 

Accessory 

Codes 

1 




JIS : JAPAN 

Rating :125V 
7A 

Color :Biack 

Length :2m 

A01402 

A01412 

2 


1^1 


UL : USA 

CSA :CANADA 

Rating :125V 
7A 

Color :Black 

Length :2m 

A01403 

(Opt.95) 

A01413 

3 

L O 0 J 

CEE : EUROPE 

VDE : FRG 

OVE : AUSTRIA 

SEMKO ; SWEDEN 

DEMKO: DENMARK 

Rating :250V 
6A 

Color :Gray 

Length :2m 



♦ y 

FIMKO : FINLAND 

NEMKO: NORWAY 

CEBEC : BELGIUM 



4 

<° s ”> 

SEV : SWITZERLAND 

Rating :250V 
6A . 

Color :Gray 

Length :2m 

A01405 

(Opt.97) 

A01415 

5 

( 



SAA : AUSTRALIA 
NEWZELAND 

Rating :250V 
6A 

Color :Gray 

Length :2m 

A01406 

(Opt.98) 

6 




BS : UK 

Rating :250V 
6A 

Color :Black 

Length :2m 

A01407 

(Opt.99) 

A01417 


Note : “E“ shows earth (ground). 
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1. INTRODUCTION 


This section describes the configuration of the operation sianual, outline of 
the meter, and precations for operation. Therefore, be sure to read the manual 
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1,1 How to Use the Operation Manual 


1 How to Use the Operation Manual 
(1) Configuration of the Operation Manual 


1. Introduction 


The out I ine of the meter and 
precautions for operation are 
described be sure to read this 
section before operating the meter. 


2. Descript ion of Meter 
Panel 


3. How to Operate 


4. Description of 
Parameter Keys 


5. 

Sequence program 


6. 

GPIB (General Purpose 
Interface Bus) 


7. 

Input/Output Signals 


8. 

BCD Output and 

D/A Output 


Each part of the front and rear 
panels and saiety symbols on the 
panels are described. 

The measurement preparation and 
basic operation method and 
descr i bed. 

The parameter keys are described. 


Sequence program creation, program 
execution and program parameter 
settings are described. 

How to control the meter using the 
GPIB is described. 

Four types of input/output signals 
for control are described. 


This function is given to the 
R8340A. 


9. Checking and 
Caiibrat I on 


10. Description of 
Operation 


11. Applled Measurment 


The methods are described to cheak 
the meter when a trouble occurs 
during operation and to calibrate 
the meter to hold the measuring 
accuracy. 

The outline of the meter operation 
theory is described. 

The measurement methods are described 
when the meter is combined with a 
fixture or scanner. 


12. Specification 


The standards and accessories(opt ional) 
of the meter are summarized. 


APPE.NDIX 


The GPIB remote execution time is 
described. 
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l.I How to Use the Operation Manual 


- - 1 External view of meter with 

External View_ I dimensions is shown. 

(2) This manual shows the display panel conditions as follows: 
Example: 




□ □ 
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1.2 Outline of The Meter 


Outline of The Meter 

The R8340 and R8340A are the digital ultra-high-resistance/ 

micro-current meter storing a voltage generation source of 0 to 
lOOOV respectively. 

The current measurement range is lOfA to i9.999n!A and the resistance 
measurement range is 10 to 3 x 10‘®Q. 

The meter can easily measure large resistance at a high speed 
because it has such intelligent functions as contact checking and 
sequence program in addition to high-speed measurement of 100 
samples/sec. 

The R8340A is normally equipped with BCD (binary-coded decimal 
notation) output and D/A (digital to analog conversion) output. 

[Features] 

® High-resolution and wide-range measurement 
Current : lOfA to 19.999mA 
Resistance : lOQ to 3xlO‘®Q 

(2) High-speed charge and discharge with the voltage source 
realizing iOW-cIass sink 

OV to 30V : ±0. 3A 

30V to lOOV : ±0. lA 
lOOV to lOOOV : ±0. OlA 

(3) Sequence program function : 

Stores the measurement based on JIS C5i02 (Test Methods of 
Fixed Capacitors for Electric Equipment). 

@ Contact checking function : 

Checks sample connected conditious. 

(D Integral-time varying function : 

Realizes high-speed (100 sampies/sec) and high-accuracy 
measurement. 

(D Operation function : 

Computes NULL. COMPARE, volume resistivity, and surface 
resistivity. 

(2) Data storing function : 

Stores up to 1000 data vaiues. 

® The R8340 realizes 550-VDC floating measurement and the 
R8340A realizes 1100-VDC floating measurement. 

® A handler interface is normally installed to control the 
auto handler and fixture. 

® The GPIB is normally installed. 
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1.3 Bef ore Ope rating Meter 


1. 3 Before Operating Meter 
1. 3. 1 Checking Accessories 

When the meter is delivered to you, check the following. 

Check 

(D Check If the meter surface is damaged. 

® Check the quantity and specification of the standard 

accessories according to Table 1-1. 

In the event of any damage, missing standard accessory, or 
equivalent, contact a nearby sales office, or youre dealer. 

Notice : For additional order of accessories, designate the model 
(or stock No. ). 

Table 1 - 1 Standard Accessories 


Product Name 

Model 

Stock No. 

Quantity 

Remarks 

Power Cable 

A01402 

DCB-DD2428X01 

1 


Input/Output 

A01019-100 

DCB-FM3526X02 

1 

For R8340 




Cable 

A01018~100 

BCB-FM3525X02 


For R8340A 

Power Fuse 

0. 8A slow-blow 
fuse (HAWK 0. 8A) 

DFT-AAR8A 

2 

For spedficat 1 on of 

100,115. or 120 VAC 

0.4A slow-blow 
fuse (HAWK 0. 4A) 

DFT-AAR4A 

For spedfication of 
220.230, or 240 VAC 

Input Protection 
Fuse 

lA slow-blow 
fuse (HAWK lA) 

DFT-AAIA 

2 


Operation 

Manual 

— 

.JR8340/8340A 

1 

Japaness Version 

— 

ER8340/8340A 

English Version 
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1.3 Before Operating dieter 


1. 3. 2 Operating Ambient Conditiou3 


(1) Operate the oeter at the place free 
from dust,vibration, direct sunlight 
or corrosive gas. Keep the ambient 
temperature between 0 and 40tl and 
the relative humidity at 855^ or 
less. 

(2) The meter uses a discharge-type 
cooling fan to avoid internal 
temperature rise. Therefore, keep 
the meter lOcm or more from the 
wall and things behind the meter to 
improve ventilation. Do not place 
any thing closely to the back of 
the meter, stand the meter, or 
interrupt the top or bottom 

vent i 1 at i ng hole. 

(3) Though the meter is designed by 
adequately considering noises from 
the AC power line, operate it by 
minimizing noises. If noises cannot 
be avoided, use a noise elimination 
f i Iter. 

(4) Store the meter by keeping 


temperature between -25'C and +70'C. 
When the meter is not used for a 
long time, store it at a dry place 
free from sunlight by covering it 
with a vinyl sheet or putting it in 
a carton, 

I When transporting the meter, use 
the packing materials which are 
first delivered to you. If you do 
not have the packing materials, 
pack the meter as follows. 

0 Cover the meter with vinyl sheet. 

(D Put the meter in a carton with 
the thickness of Smm or more 
together with a cushioning 
material so that the meter will 
be wrapped by the cushion. 

(D Then put accessories in the 

carton together with the cushioning 
material after wrapping the meter 
with the cushion, close the carton, 
and secure the carton surface with 
a packing string. 


Avoid the following Places. 

• * Direct ' 

• . . . Sunlight 

' Dust 



Vibration 


Wall 


.'DC) 


d 


te8340/8340A^ 



Keep the meter 10cm or 
more from the wall. 



If much noise is superposed 
to the power 1 ine, use a 
noise elimination filter 


Figure 1 - 1 Operating 
Ambient Conditions 
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1.3 Supply Voltage 



3. 3 Supply Voltage 


Before connecting the power cable, be sure to check if the power 
switch is turned off. 

The supply voltage is factory-set and marked on the rear panel. 
(See Figure 1-2.) Check if the supply voltage to be used is matched 
with the displayed value. 

Use 50 or 60Hz for the power frequency. 



Figure 1-2 Set Supply Voltage Marked On Rear Panel 
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1,3 Sapply Voi tage 


4 Power Cable 


The power cable plug has three pins 
and the round pin is used for 
earthing. See Figure 1-3 (a). 

Use the outlet equipped with an 
earth terminal. Vlhen using a 2 pin 
plug, connect it to the outlet using 
the adapter A09034 attached to the 
plug. In this case, be sure to 
connect the earth lead wire extended 
from the adapter or the GI^D terminal 
on the rear panel with the external 
earth terminal or to earth it to the 
ground. 

To insert the adapter A09034 into 
the outlet, confirm the directions 
of the plug and the outlet because 
two electrodes of the adapter are 
different in width as shown in 
Figure l-3(b). 

If the adapter A09034 cannot be 
connected to the outlet used, use 
the adapter KPR“i3 {separately sold 
product). 

,-— CAUTION —-1 


Carefully connect the earth 
wire extended from the adapter 
so that the wire will not 
contact the AC power supply. 

If the wire is carelessly 
contacted to the AC power 
supply, the meter or other 
connected equipment may be 
damaged. 


2pin Adapter 
A09034 

Earth Pin 3 
Pin Plug for 
Power Cable 
A014O2 


Connect the pm 
with the earth. 



(a) Power Plug 



The pin width 
differs in the 
right and left 
sides. 


(b) Adapter A09034 



Be careful so that the 
earth lead wire of the 
adapter will not be 
shorted. 


Figure 1 - 3 Plug and Adapter 
of Power Cable 
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1.3 Supply Voltage 


1. 3. 5 Fuse 

(1) Power Fuse and input Protecion Fuse 

The meter has a power fuse and an input protection fuse, to 
protect the internal circuit under charge/discharge states. 

The power fuse is installed on the rear panel and the input 
protection fuse is housed in the fuse holder on the front panel. 

(2) How to Replace Fuse 

- CAUTION -— . 

1. Be sure to turn off the power switch and remove the power 
cable from the outlet before replacing fuses. 

2. Not only visually check each fuse but measure the resistance 
of each fuse. A fuse is normal when its resistance is 15 ^ 
or less. 


Operation (© through ®) 

(D When slightly pressing a slotted screwdriver against the 
fuse holder cap to turn it approx. BOt: counterclockwise 
and relesasing it, the rotary element is protruded approx. 
3mm toward you. 

( 2 ) Pull out the rotary element to replace the installed fuse 
with a new one. 

® Re-install the rotary element by pressing the screwdriver 
against the element and turning it approx. 60 t: clockwise. 
Shows the Fuse Specification. 


Table 1-2 Fuse Specification 


Fuse 

Specif ication 

Remarks 

Model 

Stock No. 

Power 

Fuse 

0. 8A slow-blow 
fuse{BAWK0. 8A) 

DFT-AAR8A 

For specification of 
100. 115. or 120 VAC 

0. 4A slow-blow 
fuse(EAWK0. 4A) 

DFT-AAR4A 

For specification of 
220. 230. or 240 VAC 

I nput 

protection fuse 

lA slow-blow 
fu&e(EAWKlA) 

DPT-AAIA 



WARNING 


For constant protection from fire, use the fuse with the same 
type and rating. 
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1.3 Supply Voltaie 


1.3.6 Input/Output Cable 

Use the attached input/output cable A01019 for the R8340 and the 
AOIOIS for the R8340A. 

The input/output cable is a double-coaxial cable. Figure 1-4 shows 
the cable structure. 

Connect the triaxial connector with the INPUT terminal and the 
banana tip with the LO or V-SOURCE terminal. 

The triaxial connector A01019 has the dielectric strength of 550 
VDC and the A01018 has that of 1100 VDC. 

When the floating measureoent of 550 VDC or more is necessary for 
ffleaureinent of earthed samples, use the meter R8340A and the cable 
AOlOiS. 

For how to connect the input/output cable, see Item 3.2.1 



Figure 1 - 4 Structure of Input/Qutput Cable 


1.3.7 Preheating Time 

Though all functions of the meter start as soon as the power is 
. turned on, it is recommended to take the preheating time of 30 min 
or more to obtain the specified accuracy. 
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2. DESCRIPTION OF METER PANEL 


This section describes each part of the front and rear panels and the safety 
symbols marked on the panel surface. 
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2.1 Harking Safety Symbols 


The foil 
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0 


ion of each safety symbol marked 
'able 2-1 shows the meaning of va 
shows the safety-symbol marking 


1 Safety Symbols 


Name Description 


Warning This is marked on the positions where it 

symbol is needed to see the operation manual to 

protect the meter from being damaged. 


Flash This shows dangerous high voltage. The 
symbol symbol is marked on the terminals 
outputting a voltage exceeding IkV. 


Earth This is marked on general earth 
terminal terminals. Connect the terminals with 
symbol the ground. 


AC power This shows an AC power supply. 

supply 

symbo1 
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2.2 Description of Front Panel 


y 



2.1 Description of Front Panel 


Figure,2-2 shows the front panel. Each part is described in order 
of numbersCD through @ on the panel surface. The R8340 and 
R8340A are the same other than the marking of R8340 instead of 
R8340A and the dielectric strength of the LO to GUARD terminals. 

d) POWER switch : Used to turn on/off the power. 

(D IM/RM key : Used to select the current or resistance 

value. 

In the numerical value input mode, the input ke 
“0" is effective. 


(S) AUTO key 


® DOWN key 


® UP key 


: Used to select the auto or manual range. When 
the auto range is set. the LED on the key 
lights. 

In the numerical value input mode, the input 
key “r is effective. 

: Used to lower the current measuring range by 
one step from the present level. 

In the numerical value input mode, the input 
key “2" is effective. 

: Used to raise the current measuring range by 
one step from the present level. 

In the numerical value input mode, the input 
key “3” is effective. 


- CAUTION -^- 

To measure resistance, change the range using the current 
measuring range. 

DOWN UP 

When pressing the [^3 Cl] Rey, the range “is changed in 
the direction opposite to current measurement. 


(D RUN/HOLD key, : Used to select FREE RUN or HOLD for sampling. 

When FREE RUN is set. the LED on the key 
1 ights. 

In the numerical value input mode, the input 
key ‘‘4" is effective. 

(7) TRIG key : Used to make sampling once under the sampling 

hold state. 

In the numerical value input mode, the key “5 
is effective. 
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® NULL key : Used to set the NULL mode. 

In the numerical value input mode, the key *‘6’ 
is effective. 

® COMPARE key : Used to set the COMPARE mode. 

In the numerical value input mode, the key ‘7’ 
is effective. 

© DISCHARGE key ; Used to bring the meter under the discharge 

state. 

In the numerical value input mode, the key is 
used to select the polarity or 

© CHARGE key : Used to bring the meter under the charge state. 

In the numerical value input mode, the key is 
used to input the decimal point 

© MEASURE key ; Used to bring the meter under the measure 

state. 

In the numerical value input mode, the key is 
used to cancel “CB". 

® CONTACT key : Used to execute contace checking. 

® PRGM/NORMAL key 

: Used to select the sequence program mode or 
normal measurement mode. When the sequence 
program mode is set. the LED on the key lights. 
In the numerical value input mode, the input 
key “8” is effective. 

® START key : Used to start program measurement. 

In the numerical value input mode, the key “9” 
is effective. 

® SET key : Used to set the generation voltage value. 

When pressing the key, other keys function 
as a numerical key. 

© OPERATE key : Used to select voltage generation on or off. 

® LOCAL key and GPIB status lamp 

LOCAL key : Used to cancel the remote state. However, the 
remote state cannot be canceled when the mode 
IS set to LOCAL LOCK OUT by the GPIB. 

SRQ lamp : Lights when the meter sends the service 

request to the controller. 

TLK lamp : Lights when the meter is under the talker 

state to send data. 
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LTN laup : Lights when the ioeter is under the listener 

state to receive data. 

RMT lamp ; Lights when the meter is under the remote 

state. 

PARAMETER key : Used to set various parameters or execute 

functions. The function depends on each mode. 
See Table 2-2. 

® Fuse holder : Used for input protection. 

^ V SOURCE terminal 

: Used as a generated voltage output terminal. 

@ INPUT connector 

: Used as an input connector. 

@ GND terminal : Used as an earth terminal. The terminal is 

connected to the meter frame. 

@ GUARD terminal : Used to guard the input unit. The terminal is 

connected with the internal guard case. 

® LO terminal : Used as a terminal common to input and output. 

® HIGH VOLTAGE lamp 

: Lights when the generation voltage is set to 
lOOV or more or the V SOURCE terminal voltage 
is approx. lOOV or more. 
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Table 2-2 Paraoieter Key Functions 



Normal measurement mode 


CAL 

□ 


1. Zero cancel execution 

2. Contact initial 
execution 

3. Self-test execution 


□ 


I/O 


□ 


COBF 


□ 


1. Setting of integration 
time 

2. Setting of AD CAL 
Setting of input 
amplifier gain 
Setting of VS current 
limiter 

Setting of auto-range 
up/down level 
Setting of unit 
indication 

Setting of trigger delayj 
Setting of autorenge 
delay 


3. 


4. 


5. 


6 . 


7 . 


1., Setting of D/A Out 
(R8340A only) 

2. Setting of BCD Out 
{R8340A only) 

3. Setting of GPIB address 

4. Setting of power 
frequency 


1. Setting of COMPARE- 
operation high level 

2. Setting of' COMPARB- 
operation low level 

3. Setting of resistance 
value indication 

4. Setting of electrodes 
for volume and surface 
resistivities 
Setting-of optional 
electrode coefficient 
Setting of sample 
thickness for volume 
resistivity measurement 


5. 


6 


Sequence program mode 


Selection of program 
No. 

Setting of autostart 
value 

Setting of charge time 
Setting of discharge 
t ime 

Setting of measure time 


Same with the normal 
measurement mode 
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Normal measurement mode Sequence program mode 


7. Setting of contact 
level 

8. Setting of buzzer ON/ 
OFF 

9. Setting of indication 
QN/OFF 

10. Setting of contact 
initial integration 
t ime 



1. Execution of data 
store 

2. Execution of data 
recall 


• Same with the normal 
measurement mode 




1. Changes the setting of 
each parameter. 

2. Catalogs the setting 
of each parameter and 
exits from the setting 
mode. 


2 - 7 


Oct 12/89 



















R8340/8340A 

2.3 Display Panei on Front Panel 


2. 3 Display Panel on Front Panel 

Figure 2-3 shows the dispUy panel on the front panel. The 
following is the description of each part on the display panel- in 
order of numbers @ through Cg). 

Sampling indicator 

: Lights when measurement sampling is executed. 

@ VOL display 

: Lights when the mode is set to volume resistivity 
measurement. 

SURF display 

: Lights when the mode is set to surface resistivity 
measurement. 

® LO, GO, and HI display 

: Displays the results of COMPARE operation. 

® Q display : Disp1 ays the unit for resistance, volume 
resistivity, or surface resistivity. 

® LIMIT display 

: Displays when the current limiter for voltage 
generation is detected. 

® V display : Displays the unit of the generated voltage valu.e,. 

® Measured value indicator 

: Displays a measured value. 

® Unit indicator 

: Displays an exponent value in exponents or symbol 
•unit. 

® A display : Displays the unit for current. 

® Generated voltage indicator 

: DispUys the set generation voltage. 

® S display : Displays when a time parameter is set or data is 
stored. 
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2.4 Description of Rear Panel 



2. 4 Description of Rear Panel 

Figure 2-4 shows the rear panel. The following is thedescription 
of each part on the panel in order of nusbers ® through®. The 
R8340 has neigher DA OUTPUT connector © nor BCD OUTPUT connector 


® TRIGGER INPUT connector 

: Used as an input connector to control the start 
of measurement with external symbols. 

@ COMPLETE OUTPUT connector 

: Used to output the signal to notify the end of 
measurement to the outside. 

@ LID SIGNAL INPUT connector 

: Used to input the fixture lid operation signal. 

© EXT CAL switch 

: Used to calibrate the meter. 

--- CAUTION - 

Be sure to normally turn off the EXT CAL switch to operate the 
meter. 


© HANDLER INTERFACE connector 

: Used for inpul/output signals synchronizing with 
the external equipment including the auto handler 
and fixture. 

© GPIB connector 

: Used for external control with the GPIB. 

© DA OUTPUT connector(R8340A only) 

: Used to output a displayed measured value by D/A 
converting optional number of digits of the value. 

© BCD OUTPUT connectorCR8340A only) 

: Used to output BCD codes of measurement results 
to the outside. 

© GND terminal 

: Used as an earth terminal. The terminal is 
connected to the meter chassis. 


® Fuse holder 

: Used as the fuse holder for power supply. 
© Power connector 

: Used to connect the power supply. Use the 
attached power cable A01402. 
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a HOW TO OPERATE 

This section describes the oeasuresent preparation and basic operation oethod. 
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3.1 Measurement Preparation 


® 
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Software revision update is displayed. 
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Logic Logic Analog Analog 

software software software software 

revision update revision update 


Normal operation 


The range and parameter used when previously turning off 
the power switch are automatically set. 

(2) Be sure to set the power frequency to be used by operating the 
parameter key. For the setting method, see Item 4.5.4 “Power 
frequency”. 

Once,, t,he„,pow,e„r, .frequency ,tp, ,be, used is se t. the power-f reqency 
parameter is not canceled even if the power is turned off. 
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3.1 Heasurement Preparation 


Var ious Messages 

The meter displays various messages for abnormal input during 
operation. In this case, if the buzzer is set to ON. it sounds. 
The following is the description of various messages. 

(1) Over-range Message 

When the over-range message appears, raise the measurement 
range. 

UP 

( Press the HZl ^ 



The above message apppears in the following cases but the 
buzzer does not sound. 

• The full scale for current measurement of the meter is “19999” 
However, when a value exceeding the full scale “19999" is 
input. 


• For resistance measurement, operation is executed when the 
current value is kept between 3 and 19999. However, when the 
current measured value is equal to or less than “2” for the 
resistance measurement. 

• When the input terminal is released for change of range or 
measurement of resistance, the message may appear. 

•B 

(2) Overload Message 

When the overload message appears, lower the measurement range. 

DOWN 

( Press the ^ 



The above message appears in the following cases but the buzzer 
does not sound. 
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3.1 Heasurement Preparation 


• When the current value exceed the range for resistance 

measurement, that is. when the current measured value exceeds 
“19999". 

(3) Resistance Operation Error Message 

When the resistance operation error message appears, set the 
output voltage. 



The above message appears in the following case but the buzzer 
does not sound. 

* When the output voltage is set to OV for measurement of 
resistance, volume resistivity, and surface resistivity. 

{4} Fuse Open Detection Message 


When the fuse open detection message appears, replace the input 
protection fuse. 



The above message appears in the following case and the high- 
pitched tone buzzer sounds. 

• When overcurren.! is input and the input protection fuse (lA) 
Is gone. 
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(5) Limi ter Message 

When the Imiter taessage appears, power is charged into or 
discharged from the saiple. Start sample measurement after the 
message disappears. 



The above message appears in the following case but the buzzer 
does not sound. 

■ When the V SOURCE current limiter is detected. 

(6) Overvoltage Detection Message 


When the overvoltage detection message, remove the cable from 
V SOURCE terminal to eliminate overvoltage applied from the 
outside. 



The above message appears in the following case and the high- 
pitched tone buzzer sounds and the V SOURCE becomes stand-by. 


• When overvoltage is applied to the V SOURCE terminal (when 
negative voltage is applied or voltage of approx. lOOV or 
more is applied for the setting between 0 and 100.OOV). 
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3.1 N e a s u r e (!! e n t Preparation 


(7) Overheat Detection Message 

When the- overheat detection message appears, immediately turn 
off the power switch. 
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The above message appears in the following case and the high- 
pitched tone buzzer sounds and the V SOURCE becomes stand-by. 

• When the internal circuit is overheated. 

(8) Input Error 

When a value impossible to set is input: the value flickers 
three times, the low-pitched tone buzzer sounds, and the state 
is ready for input again. In this case, input a correct value 
or press the key to return the value to the previous one. 


(9) If a,n error occurs, execute the following operation. 


© When errors other than Err2 occur: 

©-1 Turn off the power switch. 

©-2 Immediately after turning on the power switch, press the 

AUTO 

!©I] operation is called “ power on initialize". 

The “power on initialize" operation can also be made by t 
the GPI8 command “*RST" or “Z". 

If an error still occurs after the “power on initialize” 
operation, th,e tester may be faulty. In this case, consult 
the nearest dealer or the sales and support offices. 

© When Err2 occurs: 

When Err2 occurs, make calibration according to the procedure 
in Item 9.2 “Calibration”. 

Table 3-1 shows various error messages and their descriptions. 
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3.1 Measureient Preparation 


Table 3-1 Error Messages 


Error 

code 

Error 

Description 

f rr 

1 

Backup paraiDeter 
daoage 

Contents of a parameter such 
as panel backup are rewritten, 

Err 

2 

CAL DATAl 
daioage 

Calibration primary data is 
rewritten. 

Err 

3 

CAL DATA2 
damage 

Calibration secondary data is 
rewritten. 

Err 

4 

Transfer error 

Transfer error between 
internal CPUs 

H 


Operation error 

Operation error on measured 
values 

E! 

B 

Input amplifier 
failure 

Trouble of input amplifier or 

IV converter 

El 


A/D failure 

Trouble of AD converter 

Err 

HV 

lOOV amplifier 
failure 

Trouble of amplifier for 10/ 
lOOV range of V SOURCE output 

■■ 

■m 

KV 

lOOOV amplifier 
fai lure 

Trouble of amplifier for lOOOV 
range of V SOURCE output 

Err 

RA 

RAM R/W error 

Read/write trouble of logic 

RAM 

Err 

BP 

E^PROM R/W error 

Read/write trouble of logic 
B'PROM 

El 


LOGIC ROM error 

Trouble of logic ROM 

El 


ANALOG ROM error 

Trouble of analog ROM 
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3.1 Heasurenient Preparation 


3. 1. 3. Table of initialize Setting States 

When the R8340 and R8340A press the AUTO key iffitnediate 1 y after 

power-on. setting will be initialized as follows. 


Setting item 

Normal state 
(When EXT CAL on 
the rear panel is 
turned off) 

Ca1ibral ion stale 
(When EXT CAL on 
the rear panel is 
turned on) 

IM/RM 

IM(DC measurement) 


Same with normal 
state 

RANGE 

AUTO 

SAMPLING 

RUN 

NULL 

OFF 

COMPARE 

OFF 

MODE 

MEASURE 

CONTACT 

OFF 

PRGM/NORM 

NORMAL 

START 

STOP 

VS 

OO.OOOV 

OPERATE 

STANDBY 

Integration time 

lOPLC 

AD CAL 

ON 

Input amp 1ifier gain 

X 10 

X 10000 

Current limiter 

300mA 



Auto-range 

UP/OOWN level 

UP 20000 

DOWN 1799 

1 Unit indication 

Symbo 1 

Trigger delay 

"O'sec. 


Same with normal 
state 

Autorenge delay 

Osec 

Zero cancel 

OFF 

Contact initial 

OFF 

Se 1 f-tes t 

OFF 

DA OUT 

OFF 

BCD OUT 

OFF 

GPIB 

Header ON, address¬ 
able address -- 

Headef ON, address¬ 
able address 01 

Power frequency 


50Hz 

UPPER 

19. 999iiiA 


Same with normal 
state 

LOWER 

000. OOpA 

Resistance measurement 
indication 

Resistance value 

Setting of electrodes 
for volume and surface 
resistivities 

50mffl“dia main 
electrode 

Optional electrode 
coefficient 

Same with the 
coefficient of 
50mm-dia main 
e 1 ec t rode 

Sample thickness 

imm 

Contact checking level 

X 1 


- 
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(Cont’d) 


Setting item 

Normal state 
(When EXT CAL on 

the rear panel is 
turned off) 

Calibration state 
(When EXT CAL on 

the rear panel is 
turned on) 

Buzzer 

ON 



Indication 

ON 



Contact initial 
integration time 

2ms 



Data store 

OFF 



Data recall 

OFF 


Same with normal 
state 

Stored data 

Clear 


Program No. 

0 


Charge time 

60sec 



Discharge time 

Isec 



Measurement time 

Osec 



Automatic start value 

OOl.OOpA 
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_ 3.2 Basic Operation Method 

Operation(® through (I)) 

CD Connect the short bar as shown in Figure 3-la. 

(2) For current measureaent 

Connect a sample between the INPUT and the 10 terminals as 
shown in Figure 3-lb. 

CD For resistance measurement and VSIM 

Connect a sample between the INPUT and V SOURCE terminals as 
shown in Figure 3-ic. 

(2) Connection of Earthed Sample CFor current measurement) 



Figure 3-2 Connection of Earthed Sample 
for Current Measurement 

OperationC0 and CD) 

CD Connect the short bar as shown in Figure 3-2a. 

CD Connect a sample between the INPUT and LQ terminals as shown 
in Figure 3-2b. 
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3.2 Basic Operation Method 


(3) Connection of Earthed Sample (For resistance measurement and 
VSIM) 



Figure 3 - 3 Connection of Earthed Sample for Resistance 
Measurement and VSIM 

Operation(0 and (D) 

(D Connect the short bar as shown in Figure 3-3a. 

Connect a sample between the INPUT and V SOURCE terminals as 
shown in Figure ,3-3b. 


- CAUTION - 

1. When the V SOURCE and GUARD terminals are connected by the 
short bar. the voltage of -VS is applied to the core wire 
of the LO and INPUT terminals and the inside shield. This 
is the state when up to -lOOOV is applied. 

2. You are dangerous if you connect an isolated sample 
according to the connection method in Figure 3-3. 

3. Up to 550V can be applied to the R8340. To apply the 
voltage of more than 550V. use the R8340A. 
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3.2 Basic Operation Method 



(4) Connection for Coexistence of Isolated and Earthed Samples 
(For resistance measurement and VSIM) 

When earthed and isolated samples are mixed or unknown for 
resistance measurement and VSIM, connect the sample as follows:. 



Figure 3-4 Connection for Coexistence of Isolated and Earthed Samples 
Operation(0 and 

CD Connect the short bar as shown in Figure 3-4a. 

C2) Connect a sample between the INPUT and V SOURCE terminals as 
shown in Figure 3-4b. 

Connect an isolated sample as shown in Figure 3-4b and an 
earthed samples as shown in Figure 3-4c. 

- -^- CAUTION —-1 

If you connect the short bar when the sample is isolated 
as shown in Figure 3-3, you are dangerous because voltage 
is applied to the external metal of the INPUT terminal and 
the GUARD terminal. Therefore, connect the sample as 
shown in Figure 3-4. 
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3.2 Basic Operation Method 



3. 2. 2 Discharge, Charge, and Measure 



Figure 3-5 shows the basic flow of operation for DC measurement 
(IM). voltage applying current measurement (VSIM), resistance 
measurement (VSRM), volume resistivity measurement, and surface 
resistivity measurement of the meter. 



Figure. 3 - 5 Basic Flow of Operation 

The following describes discharge, charge, and measure shown in 
Figure 3-5. Also reference the equivalent-circuit In Figure 3-6. 



(1) Discharge 

No voltage is applied to the sample. Because the Vs stores a 
current iimlter.'it constantly flows the sample discharge 
current. 

Under the discharge state, no voltage is applied to the Vs and 
the Si is turned on as shown in Figure 3-6. 
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(2) Charge 

The voltage of the Vs is applied to the saesple. The charge 
current Is limited similarly to discharge in Item (I). 

Under the charge state, the Vs voltage is kept at the set value 
and the Si is turned on as shown in Figure 3-8. 


(3) Measure 

The current flowing through the sample is measured under the 
state in which the voltage of the Vs Is applied to the sample. 
Under the measure state, the Vs voltage is kept at the set 
value and the Si is turned off. 


Vs 



Discharge state 

Vs:0V 

Si:0N 

Charge state 
Vs:Set value 
Si:0N 


Measure state 
Vs:Set value 
St:0FF 


Figure 3 - 6 Equivalent Circuit Under Discharge, Charge, 
and Measure States 


Note: The fuse, in Figure 3-6 protects the Fi when overcurrent 
is applied from an external power supply under discharge 
or charge state. 


Figure 3-7 shows the basic method to measure voltage applying^ 
current, resistance, volume resistivity, and surface resistivity. 
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3.2 Basic Operation Method 


3. 2. 3 DC Measurement (IM) 

The following describes the basic flow of operation for DC 
measurement shown in Figure 3-5a in detail. 

OperationCdl through (3}3 

(1) Setting of Current Measured Value Indication 

1 M/RM 

Set the key to the current measured value indlcaiton IM, 

(2) Connection of Input/Output Cables 

Follow the connection procedure in Item 3. 2. 1 Sub-Item (1) . or 

( 2 ). 


--- CAUTION ---- 

The V SOURCE terminal on the meter outputs up to lOOOV. 
Therefore, connect the input/output cables and the sample to 
be measured under any one of the following states for safety. 
« Power-off state 

® Discharge state(The LED of the DISCHARGE key lights.) 

« V SOURCE stand-by state (The LED on the OPERATE key goes 
out. ) 


(3) MEASURE Setting 

(D Check if the V SOURCE is stand-by (the LEDs of the OPERATE 
key go out). 

OPERATE 

If not, press the F]]] key. 

MEASURE 

(2) Press the F][] key to set the measure state (the LED of 
the MEASURE key lights). 

® Read the measured value indication. 

3. 2. 4 Voltage Applying Current Measurement 

CV S I M) 

The following describes the basic flow of operation for voltage 
applying current measurement shown in Figure 3-5b in detail. 
Reference Figure 3-7 according to necessity. 

Operat}on((l) through (7)) 

(1) Setting of Current Measured Value Indication 

1 M/R M 

Set the key to the current measured value. Indication IM. 
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(2) Connection of Input/Output Cables 

See the connection procedure in Iteo 3.2.1 Sub-items (1), (3), 
and (4). 


- CAUTION - 

The V SOURCE terminal on the meter outputs up to lOOOV. 
Therefore, connect the input/output cables and the. sample to 
be measured under any one of the following states for safety. 

• Power-off state 

• Discharge state (The LED of the DISCHARGE key lights.) 

• V SOURCE stand-by state (The LED on the OPERATE key goes 
out.) 


(3) Voltage Setting 

0 Setting of generated voltage value 

SET 

0-1 Press the 



0-2 Set the value to 123. 4V. 
Press the □□□□□ key. 


I 2 3 


Present set voltage 












•3 Press the |__J key. 
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Newly as voltage 

-^- CAUTION —----- 

1. Resolution for voltage setting 

The resolution for voltage setting is 2.5 counts. 

Therefore, the set value of the input final digit.is set 
as fo1 lows: 


Input value 
0 , 1 
2,3 
4,5.6 


Set value 
0 
3 
5 


2. Input error 

The setting range is 0.0 to 1000.OV. If a value exceeding 
the range is set (when the ENTER key is pressed): an input 
error occurs, the input value flickers three times, and 
the state is ready for value input again. 

3. Value change 

If inputting an incorrect value, press the 

CE 

the preceding set value is displayed and a new Value can 
be set. 

4. HIGH VOLTAGE LED 

When the set value is 100.3V or more, the HIGH VOLTAGE 
LED lights. 


Output of set voltage 

OPERAtE 

When the is.pressed, the set voltage is output. 

The LED of the key lights during operation. 


3 


9 
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(4) Discharge Setting 

DISCBAKCe 

When the key is pressed, the discharge state is set. 

the y SOURCE is brought to OV, input is shorted, and the 
electric charge in the sample is discharged. 



keys. 

(5) Charge Setting 

c HA ae E 

When the pressed, the charge state is set, the 

set value of V SOURCE is output, input is shorted, and the 
sample to be measured is charged. 



DISCHARGE MEASURE 

The above state can be canceled only by the [^3] and 

OPERATE 

keys. If the key is stand-by, no voltage is generated. 
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(6) Measure Setting 

HEASUBE 

When the key is pressed, the measure state is set, the 

set value of V SOURCE is output, input is ready for measurement, 
and measurement is started. 



Measurement state Set voltage value 

DISCHARGE MEASURE 

The above state can be canceled only by the and 

OPERATE 

keys. If the stand-by, no voltage is generated. 

(7) Discharge Setting 

DISCHARGE 

After measurement, press the key and the electric 

charge in the sample is discharged. 
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3. 2.5 Resistance Measurement (VSRM) 

The resistance of the meter is expressed as the value obtained by 
dividing the generated voltage by the measured current as shown 
below. 

Resistance value = Generated voltage/measured current 

The following describes the basic flow of operation for resistance 
measurement (VSRM) shown in Figure 3-5b in detail. Reference 
Figure 3-7 according to necessity. 

Operational) through (7)) 

(1) Setting of Resistance Measured Value Indication 

IM/RM 

Set the Q]]] key to the resistance measured value indicaiton RM. 

(2) Connection of Input/Output Cables 

For connection of input/output cables, see Item 3.2.1 Sub-items 
(1). (3). and (4). 

(3) Voltage Setting 

0 Setting of generated voltage 

SET 

0-1 Press the key. 


Display panel state 


o 

1 

1 

■ 


■1 




1 


■1 

1 



D 

j— 

□BSIIS 

1 


Present set voltage 


0-2 Set the value to 123.4V. 


Press the □□□□□ 


12 3.4 


keys. 


o 









B 

1 

1 

B 

1 

1 

1 



j— 

□ 1J. 

u| r 
J L 

g 

■ 
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©-3 Press the key. 

EHTES 



(2) Output of set voltage 

0 P E e A T E 

When the £^3 pressed, the set voltage is output. 

The LED of the -key lights during operation. 
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(4) Discharge Setting 

OiSCHAKGE 

When the key is pressed, the discharge state is set. 

the V SOURCE is brought to OV. input is shorted, and the 
electric charge in the sample is discharged. 


o 



n 

□ 

□ 

||[o 


r 

i 

o 

“ 


r 

n 

r 

u 


\ \ 
n 




c 

□ 

II 

0 

□ 


CHARGE MEASURE 

The above state can be canceled only by the £;□ and 
keys. 

(5) Charge Setting 

CHARGE 

When the £^3) key is pressed, the charge state is set. the 
set value of V SOURCE is output, input is shorted, and the 
sample to be measured is charged. 


o 







j— 

1 1 
n 








iDrnraraF 

11 

n-0 

L 

n 

r 

r* 

U 


__ 

- 

- □ lijy y 

3 □ 


Set voltage value 

DISCHARGE MEASURE 

The above state can be canceled only by the and [^3 

OPERATE 

keys. If the key is stand-by. no voltage is generated. 
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(6) Measure Setting 

MEASUBE 

When the pressed, the measure state is set. the 

set value of ¥ SOURCE is output, input is ready for measurement, 
and oeasureraent is started. 


Display panel state 



(7) 


DISCHARGE MEASURE 

and 

OPERATE 

keys. If the [^3 stand-by, no voltage is generated. 

Discharge Setting 

DISCHARGE 


The above state can be canceled only by the 


After measurement, press the electric 

charge in the sample is discharged. 
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3. 2. 6 Measurement of Volume Resistivity and 

Surface Resistivity 

(1) How to Obtain Voiuiae and Surface Resistivities 

Obtain the volunie and surface resistivities with the measuring 
electrodes specified in ilS K-691i and K-6723 shown in Figure 
3-8 and 3-9 by measuring resistances and using the following 
formulas. 


t: 

Volume resistivity ^ v= - x Rv — (D 

4t 


t : (Dtd) 

Surface resistivity jO s= -x Rs (2) 

D-d 

pv:Voluie resistivity C Q cm] 

ps:Surface resistivity CQ] 

Rv :Volume resistance iQ] ♦-Measured value 

Rs ;Surface resistance [Q] —Measured value 

TT :Ratio of the circumference of a circle to its diameter = 3.14 
t rSample thickness (cm] 

D :lnside diameter of guard electrode Ccm] 
d :Diameter of main electrode Ccmj 


The electrode dimensions are specified in JIS as shown in Table 
3-2. When substituting these values for the above formulas ® 
and CD, the following formulas (D through ® are obtained. 
(The above-mentioned units is used for calculation.) 


Table 3 - 2 Electrode Dimensions Specified in JIS 


% 



JIS-K69il 

Jrs-K6723 

Outside diameter of main electrode 

50mm 

TOmm 

d-dia 



Inside diameter of guard electrode 

TOmm 

90111 m 

D-dia 




For JIS-K6911 (Main-electrode outside diameter of 50mm-dia) 

Rv 

Volume resistivity /ov=19.63 x (Q cm) CD 

t 

Surface resistivity /3S = 18.84 x Rs [Qj @ 


Q _ OG 


Jill 
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• For JIS-K6723 (Main-electrode outside diameter of TOmm-dia) 

Rv 

Volume resistivity p v=38.47 x - [Qcm] - ® 

t 

Surface resistivity s = 25. 12 xRs [Q] - (D 

The volume and surface resistivities can be obtained by 
substituting measured values for the above formulas d) through 

(D. 


(2) Volume Resistivity Measuring Functions and Surface Resistivity 
Measuring Functions of the Meter 

The meter calculates the volume and surface resistivities with 
resistance measured values through internal operation using the 
formulas (D through (S). 

The measurement using the eledctrode in JIS-K691i (main- 
electrode outside diameter of DOmm-dia) or J1S-K6723 (main- 
electrode outside diameter of TOmm-dia) is selected by setting 
parameters. 

It is also possible to set the constant (electrode factor) in 
(D and (3) formulas to an optional value. Set an optional 
value for the measurement using electrodes with any dimensions 
out of ilS. 

For the volume resistivity measurement, it is needed to set the 
thickness of the sample to be measured. 

In these set values, unit is mm. 

The following describes the basic flow of operation for volume 
and surface-resistivity measurement in Figure 3-5b in detail. 
Reference the basic measurement in Figure 3-7 according to 
necessity. 

Operat ion((l) through (9)) 

(1) For how to select volume resistivity measurement indicaion or 
surface resistivity measurement indication, see Item 4.4.3. 

(2) For how to set electrode to be used, see Items 4.4.4 and 4.4.5. 

(3) To measure vo.lume resistivity, set the sample thickness by 
referencing Item 4. 4. 6. 
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(4) Connecting the instrument to test fixtures, refer to chapter 
11 . 

(D For volume resistivity measurement 

Connect the electrode as shown in Figure 3-8. 

© For surface resistivity measurement 

Connect the electrode as shown in Figure 3-9. 

When the TR42 and TR43C test fixtures are connected to the meter, 
volume or surface resistivity can be selected by connecting a 
short bar. 

When the R12702A/B and R12704 test fixt.ures are connected to 
the meter, resistivity selection can be made with a switch. 



Figure 3 - 8 Electrode Connection (For volume resistivity 
aeasuremen't) 


0 


00 


!I ! /no 
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Figure 3-9 Electrode Connection (For surface resistivity 
measurenient) 


(5) Voltage Setting 

© Setting of Generated Voltage Value 

SET 

©-1 Press the 


Display panel state 



Present set voltage 
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(D-2 Set the value to 123.4V. 




(D-3 Press the 

ENTER 



Newly set voltage 

(D Output of set voltage 

OPERATE 

When the key is pressed, the set voltage is output. 

The LED of the key lights during operation. 

- CAUTION - 

1. Resolution for voltage setting 

The resolution for voltage setting is 2.5 counts! 

Therefore, the set value of the input final digit is set 
as follows: 

Input value 
0.1 
2,3 

4,5.6 - 

7.8 
9 

2. Input error 
The setting range is 0.0 to 1000.OV. If a value exceeding 
the range is set (when the ENTER key is pressed); an input 
error occurs, the input value flickers three times, and 
the state is ready for value input again. 


Set value 
0 
3 
5 
8 
0 
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- CAUTION ---— 

(conf d) 

3, Value change 

If inputting an incorrect value, press the F]] Key and 

C g 

the preceding set value is displayed and a new value can 
be set. 

4. HIGH VOLTAGE LED 

When the set value is lOOV or more, the HIGH VOLTAGE LED 
lights. 


(6) Discharge Setting 

DISCHARGE 

When the pressed, the discharge state is set, 

the V SOURCE is brought to OV, input is shorted, and the 
electric charge in the sample is discharged. 



CHARGE MEASURE 

The above-state can be canceled only by the F]]] and keys. 

(7) Charge Setting 

CHARGE 

When the pressed, the charge state is set. the 

set value of V SOURCE is output, input is shorted,* and the 
sample to be measured is charged. 



DISCHARGE MEASURE 

The above state can be canceled only by the and 

OPERATE 

keys. If the stand-by, no voltage is generated. 
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(8) Measure Setting 

' MEASuee 

When the key is pressed, the measure state is set, the 

set value of V SOURCE is output, input is ready for measurement, 
and measurement is started. 


o 





L 






n 

□. 

n 

□ 

* 

r 

D 


r 


1 0nnn 

Jnlljll 

11 

0 

□ 


Measurement state 


Set voltage value 


DISCHAKCE MEASURE 

The above state can be canceled only by the and 

OPERATE 

keys. If the key is stand-by. no voltage is generated. 

(9) Discharge Setting 

DISCHARGE 

After measurement, press the electric 

charge in the sample is discharged. 



» 
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3 . 3 Various Functions 
3. 3. 1 N u ! 1 


This Bode is effective for cancel of contact resistance, 
compensation of dark current, and cancel of background current. 

This mode has the function to subtract the data displayed when 
pressing the NULL key from the next data and display the operation 
result as data. The operation includes polarity and range. 

When as'iuining: 

X(NULl) iMeasured data for NULL setting 
X :Ne.xt measured data 

R :NULL operation data 

The NULL operation is expresses as R = X - X(NULL). 

(Example!) 

When assuming X(NULL) = -lO.OOpA (200pA range), and 

X = 1. OOOOnA C2-nA range), the following 
expression is obtained. 

R = 1.OlOOnA (2nA range) 

(Examp 1e2) 

When assuming X(NULL) = 1. OOOOnA (2nA range) and 

X = 0.OlOOnA (2nA range), the following 
expression is obtained. 

R = -0.9900nA (2nA range) 


Operatlon(0 and (D) 

NULL 

(D When the key is pressed, the NULL mode is set and the 

LED on the key 1 ights. 

NULL 

0 When the key is pressed again, the NULL mode is canceled 

and the LED goes out. 

j- CAUTION --- 

' 1. When the MULL mode is set. the range is not lowered 
regardless of the auto and manual ranges. 

I U/SM 

2. .When the key is pressed to change the volume 

resistivities, the surface resistivities and the auto 
range level, the NULL mode is canceled. 

3. If the data when the MULL mode is set Is out of the range, 
it is out of the range also in the NULL mode. 
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3. 3. 2 Compare 

This mode has the function to compare the size of measured data 
with the upper level/lower level preset values and display the 
results. When the buzzer mode is set ot QN, the buzzer sounds at 
the end of comparison. The following table shows the relationship 
between the operation results (comparion results) and indication. 

Table 3 - 3 COMPARE Operation Results and Indication 



X:Measured data 
YiiiPFEE level set value 
ZtlOWER level set value 


The upper level/lower level set values can be set to the current 
measurement, resistance measurement, volume resistivity measurement, 
and surface resistivity measurement respectively, including polarity, 
range, decimal point, and exponential data. For how to set upper 
and lower levels, see Items 4.4.1 “Upper level” and 4.4.2 “Lower 
level". 

Operation(© and ©) 

COMPARE 

© When the key is pressed, the COMPARE mode is set and 

the LED on the key lights. 

COMPARE 

(D When the key is pressed again, the COMPARE mode i.s 

canceled and the LED goes out. 


- 




Wnw '^n/on 












3. 3. 3 Integration Time 


The input signal integration tUe of the A/D converter can be 

following seven types: 2es, IFLC 5PLC lOPir 
OPIC X 4. lOPtCx 8. and iOPlC x 16. In thU case “ Lr 
for Power Line Cycle” which means one. cycle of AC .power sudd ^ 

60Hz. The time of IOPLC x 4” to “lOPLCx 16” Is the value 
?i!p '’ff averaging the data for IOPLC Integration time 4 to 16 
times respectively. If the integration time is Increased by input 

L obtained.^ s-ail variation can 

For the Integration tloie of IPLC to IOPLC x 16 . NMR of 60dB or more 
s obtained and the measured data is 4.5 digits. For the integration 
time of 2nis. NMR becomes OdB and the measured data is 3.5 digits. 

men the integration time is changed between 2ins and IOPLC, the AD 
executed calibration ueasurement for 2 samples is 

For how to set integration time, see Item 4.2.1 ‘Integral time'. 


3. 3. 4 AD CAL 


men the AD CAL function is set to ON, the A/D converter calibration 
IS executed every approx. 10 sec. calibration 

This cycle is kept Independently of integration time and RUN/HOLD 
Because calibration cancels the offset drift of A/D converter. 

Set .his switch to ON when the measurement conditions change or 
when the meter has been used in the AD CAL OFF setting for a long 


At the time 
of FREE RUN 


Approx. lOsec 


AD CAL 1' t 
Measurement 




AD CAL 


t t 

Measurement 


At the time 
of HOLD 


Approx. lOsec 


AD CAL 




AD CAL 


Figure 3-10 AD CAL Timing 


When measurement is externally started during execution of the AD 

SeUl^:::?erfmsr ^D cal function 
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At the time 
of HOLD 


External start 




AD CAL i 

measurement 

I Approx. lOsec 


AD CAL ' 

measurement 


Figure 3-11 Timing When Measurement Starts During Execution 
of AD CAL Function 

For how to set AD CAL function to ON or OFF. see Item 4.4.2 'AB 
CAL". 

Input Amplifier Gain 

The speed of measurement for leak current and insulation resistance 
of high-resistance samples, especially capacitors, is determined by 
the capacity Cx of the sample and the input resistance of the 
measuring instrument. Figure 3-12 shows the equivalent circuit. 



Figure 3-12 Equivalent Circuit for Measurement of Capacitor 
Leak Current 

Figure 3-12 shows the response when Si is set to ON in the charge 
state and then the measure state starts by turning Si off after 
completion of charge. 

For micro-current measurement. Rin becomes a large value and its 
response takes a long time, then Rin is set to ixlO‘°Q in 
lOOpA measurement, for example, the time of approx. 5x10* sec is 
required according to the then constant if “Cx" equals IwF. 


Qn /on 
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Even if the saaple has a pure resistance, the response is delayed 
because of the cable capacitance “C./. For a coaxial cable. “C.t" 
is generally equal to approx. lOOpF/m. 

Therefore, in the above case, the time of approx. 5sec Is required 
even for a pure resistance. 

General electrometers use the feedback-system input circuit to 
decrease Input resistance and improve response. Figure 3-13 shows 
the feedback-system equivalent circuit. 



Figure 3 - 13 Feedback-system Equivalent Circuit 

The feedback system greatly decreases the input resistance up to 
Rin/A. In addition, because the potential defference between the 
points “a" and “b” is zero, there is no influence of C.x. 

Therefore, response is much faster than that in Figure 3-12. 

However, because the AC noise at the points “ a” and “c" is 
multiplied by “A”, it is needed to completely shield the point “a” 
or minimize the Vs noise. Especially for a large “Cx" as in 
capacitor measurement, the noise between “c” and “ a" is directly 
multiplied by “A” and even a very low noise becomes an issue. 

Because the gain “A" in Figure 3-13 can be externally changed for 
the R8340 and R8340A, the input resistance can be selected according 
to the system noise condition and necessary measurement speed. 

For A = i in Figure 3-13, the equivalent circuit functions as the 
circuit same as that in Figure 3-12. which Is strong in noises. 

When "A” Is increased, the input resistance decreases and response 
quickens. The value of “A” can be selected among four cases of 
X 1. X 10, X 100. and x 10000 or more. To perform quick-response 
high-accuracy measurement, it is better to make “A” larger. 

However, the noise of the measurement system and Vs must be 
decreased. 

The initial set value is set to “x 10" by considering noise and 
response. For how to' set input amplifier gain, see Item 4.2.3 
“Input amplifier gain". 
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Input aEplifler gain XI 


XlOO XIOOOO 


Response 


Input resistance deviations Large 



---- CAUTION ---- 

Error due to input resistance 

In Figure 3-12. the error is produced because the voltage to b( 
applied to the saniple varies due to the voltage drop Vin ~ 

Rin X I’n” according to the input resistance. When the input 
aaiplifier gain is set to “x T. the input voltage drop reaches 
up to 3.6V for full scale. Therefore, the Vs should be set to 
a value'much larger than the above value. Table 3-4 shows 
the input resistance value when varying the input amplifier 
gain and the input voltage drop for full scale. Apply the 
voltage much larger than the above to a sample. 


m/m, qa /on 
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3.3.6 Current Limiter (Current Comp! iance) 

Table 3-5 shows the V SOURCE current liaiiter according to the set 
voltage and current coopliance setting. 

Table 3-5 Output Voltage and Current limiter 


Output Voltage 

Current Compliance Setting 

300mA 

100mA 

10mA 

0. OOOV to 30.00V 

± 300fflA 

± 100mA 

± 10®A 

30. 03V to 100.00 

± 100mA 

± lOOfflA 

± 10mA 

100.3V to 1000.0 

± 10mA 

± 10mA 

± 10mA 


The V SOURCE realizes source and sink of current, which is 
convenient for charge and discharge like capacitor leak current 
neasurement. 

In addition, because the current limit value (compliance) can be 
selected, the sample limited in rush current such as a chemical 
capacitor can safely be charged and or discharged. 

In this case, an advantage lies in the fact that the carge/discharge 
speed increases compared with the existing speed of charge and 
discharge through resistance. 

For example, the following shows the cases in which a 22 /mF lOOmAMAX 
capacitor is charged up to lOOV, 993£ by passing through resistance 
and using compliance. 

© When passing through resistance 

t = 4.6r = 4. 6CE = 4. 6X22^* X = lOOas 

© When using compliance 

t = CV/I = mu x99V)/100mA - 22mS 

From the above, it is found that the time can be saved when using 
compliance. 

The discharge speed also increases. 
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Charge Discharge 


When passing through resistance When using compliance 



Figure 3-14 Charge and Discharge Speed 

For how to set current limiter, see Item 4.2.4 “Current limiter" 
(Current compliance). 

- CAUTION ----- 

The current compliance value is automatically selected 
according to the output voltage of V SOURCE as shown in Table 
3-5. When the current limiter is set to 300mA. for example, 
the compliance current is kept at 300mA for the voltage 
between 0 and 30.00V. However, the current automatically 
changes to lOOmA for the voltage between 30.03 and 100.OOV and 
to lOmA for the voltage between 100.3 and 1000.OV internally. 


3. 3. 7 Auto Range Up/Down Level 

The auto range is used to automatically go to an adjacent range to 
measure its value when the measure value in a range fs too small 
or too large. (If a measured value is outside the range, 
measurement moves on to the next range. Measured values are not 
displayed during range switching.) 

The "count value" is used to make this assessment. The count value 
is an integer made by eliminating the decimal point and the exponent 
from the display values. 

Example) Displayed value : 1.3142x10“* Count value : 13142 

The auto range up/down level selects one of the three levels used 
to assess a value for a given range to handle. 
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Table 3 - 6 Setting Range and Count Values 


\ Setting level 

20000 

2000 

200 

Remarks 

\-:—^ 

(default) 




Range up 

20000 or 

2000 or 

200 or 

Not 

count value 

more 

more 

more 

displayed 

Count value that 

19999 

1909 

199 


can be processed 

to 

to 

to 


by the set range 

1800 

180 

18 


Range down count 

1799 or 

179 or 

17 or 

Not 

value 

less 

less 

less 

displayed 


Note : This assessment is based on the measured current value even 
In resistance display mode. Thus the above values are not 
applicable during the resistance Indication (Since the 
resistance value is calculated and displayed by dividing 
the applied voltage with the current.) 

Depending on which level is set, the range where the measurement 
is made may differ even when the measured current is the same during 
an auto range measurement. (See table below.) 

When the level is lowered, the number of digits used to express the 
measurement is reduced while the input resistance is. also reduced 
as the next higher range is used. 

Table 3-7 Status Fluctuations Due to Level Selection While 

Measuring 13.142nA (when the input resistance is GAINXI) 


Level 

Displayed 

Measurement 

Count 

Input 

setting 

measurement 

range 

value 

resistance 

20000 

13. 142nA 

20nA 

13142 

lOOMQ 

2000 

13. l4nA 

200nA 

1314 

lOMQ 

200 

13. InA 

2uk 

131 

IMQ 


As described in Item 3.3.5 “Input amplifier gain”, the measurement 
speed is determined by the capacitance and input resjstance of the 
sample to be measured. Therefore, the speed increases as the input 
resistance decreases. 

When attempting to obtain the same number of measurement digits by 
decreasing the input resistance, the input amplifier gain increases 
to be weak in noises. Therefore, the function is effective to 
increase the measurement speed though large number of measurement 
digits is not needed. 


- 


/I9 


Unv an/Qn 
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For auto range, it takes time for ranging because of each sense 
resistance and sample capacitance if the range is too wide. In 
this case, the speed.can be increased through ranging with a small 
sense resistance by decreasing the ranging level. For example, 
when measurement current changes from lOnA to lOOpA in the auto 
range: 

(D For auto range up/down level of 20000 

Because the measured value changes from 10.OOOnA to 100.OOpA, 
the input resistance changes from lOOMQ to lOG Q. 

(D For auto range up/down level of 2000 

Because the measured value changes from 10.OOnA to 100. OpA, 
the input resistance changes from lOMQ to IGQ. 

As above mentioned, the response Is accelerated up to 10 times by 
making measurement with the 1/10 input resistance. 

For how to set auto range up/down level, see Item 4.2.5 “Auto 
range up/down level". 

Contact Checking 

Make sure that the sample is properly connected to the terminals 
when measuring the insulation resistance of capacitive samples 
(capacitors or the like). This can easily be done by performing a 
contact check. 

The contact checking function judges the contact state of a sample 
by measuring the sample capacitance as shown in Fig. 3-15. 



Figure 3-15 Contact Checking 

C.iN is a standard built-in capacitor. Step voltage AV Is applied 
to the V SOURCE output. The Cx value is derived from the difference 
between the voltages at both terminals of Cin before and after the 
voltage is applied. The C, value is evaluated by comparing it with 
the value measured at "contact initialization”. 

The level to be compared is the Cini value measured at initialization 
multiplied by coefficient n set for contact level. 
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Connect a standard capacitor and perform contact initialization. 
Although a comparison is made with this value during the contact 
check, the capacity of the measurement cables and the jigs may 
cause errors. For this reason, a contact initial offset measurement 
should be made first. 

The contact check is successful if Cx S nx (Ci n i-Cio)+Cio. 

The contact check failed If Cx,< n x (C i n i-C i o)+C i o. 

Here. Cx : Value measured at the time of a contact check 

C.N! : Value measured at the time of a contact Initialization 

Cio : Value measured at the time of a contact Initialization 

offset 

n : Contact level 

Perform the contact check as described below. 

(D Set the integral time of contact initialization and the 
contact level 

© Specify that V SOURCE is to be used as the voltage source. 

© Connect a jig only and set it to charge status. 

(D Set the Instrument to operate on status and measure the 
initial contact offset value. 

© Set the instrument to operate off status and connect a 
standard capacitor (sample). 


© Set the instrument to operate on and perform contact 
initialization. 

© Connect the sample to be evaluated and perform a contact 
check. 

Procedures © to © are used to determine the level of contact 
evaluation. This value will remain in memory even after a power 
down. 

The internal data can be read when the "CNX?". "CIl?" or "C12?" GFIB 
commands are used to p.erform the contact check and the contact 
initialization. The "CNX?" command outputs the C, value and the 
"CIl?" and "CI2?" commands output the nx (Cim - Cio)+ Cio value. 
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1. The integral time of the contact check is determined when 
a contact initialization or contact initialization offset 
measurement is executed. The integral time of CNT? and 
CNX? after executing the CI2, CI2? and C02 commands is 
IPLC. 

2. Contact Initialization and contact initialization offset 
should be performed according to the same conditions 
(regarding generating voltage, jig, and cable) as the 
contact check. 

3. A low insulation registance in a jig or sample used in a 
contact initialization offset, contact initialization or 
contact check causes a large measurement error. If the 
resistance exceeds the range specified in table 3-7., 
measurements cannot be performed. 

4. The response data of the "CNX?", "CU?” or ”012?" GPIB 
commands are internal measurement data whose accuracy is 
not guaranteed. 


The V SOURCE step voltage for contact checking is automatically 
determined by the contact-checking judgment level and the V SOURCE 
generated voltage internally as shown in Table 3-8. 


Select the sample and contact factor for contact initialization so 
that the contact-checking judgment level will be kept at the 
foi lowing range. 

When Vs ranges between 0 and 100. OOV O^Csni x nS approx. lOnF 
When Vs ranges between 100.3 and 1000.OV 

-* O^CiN! X ng approx. 3nF 

(When the level is out of the above range, an error occurs.) 
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Table 3 - 


8 Contact Checking Judgment Level Range and Step 
Voltage 


General 

ed 

. 


VO 

1 tage 

OV 

to 

iO. OOOV 

10. 03V 

to 

lOO.OOV 

100. 3V 

to 

iOOQ. OV 


Judgment level (CiniX n) 

0 to approx.90pF to approx.900pF to approx.3nF to 

approx.90pF approx.900pF approx. 3nF approx.lOnF 


approx. lOmV 


approx.IV 



approx. lOOmV approx.lOOmV 


approx.iV approx.IV 


approx. iV 


approx. lOOmV 


Impossible 


For sample with no capacitance component or the capacitance of 0.opF 
ir.r” cannot be .ade. For the sample with t e cowonent 

“r or when a Urge resistance is connected with the C. in series, 
judgment may be erroneously made. 

(1) The contact checking method. 

Qperation(0 through (D) 

[Before checking 3 

0 Execute contact initialization. 

(See Item 4. 3. 2. ) 

(2) Set a contact level. 

(See Item 4. 4. 7.) 
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3.3 Various Functions 


CStart of checking } 

CONTACT 

CS) Press the key, and the LED on the key lights. 

(D-1 Display panel state when contact is judged to be I 

fa ni.I ni.II I 


i 


1 

m 

1 

n 



r r 
n n 


I 


nni 


■2 Display panel state when contact is judged to be NG 

r ij I r—p-1 ^ . 



The high-pitched tone buzzer sounds. 
)-3 Display panel state when contact cannot be judged 



The high-pitched tone buzzer sounds. 

Contact checking cannot be made when the standard sample 
exceeds the measurement range for contact initialization or 
the set contact level exceeds the judgment range. 

In the above cases, change the contact level or retry the 
contact initialization. 

(The buzzer sounds only when it is set to. ON ) 

After judgment on contact is displayed, the contact checking 
finishes and the pane! returns to the normal measurement state. 

The LED on the key goes out. 
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(2) Limitations of contact check 
The limitaions are as follows : 

• Check that only the material contacts by performing the contact 
initial with cable only. 

No Limitations 

•Compare the test piece contact Intial capacity Cini and the test 
piece capacity C« in the contact check by connecting jigs to the 
test piece. 

The insulation resistances of the test piece and jig have the 
f 0 1 lowing 1imitat ions : 

V = 

(j) = - shall be within the range as shown in Table 3-9. 

R. 

Vs Input voltage 

Rx = Insulation resistances of jig and test piece 
(D R, shall be more than the value shown in Table 3-9. 


Table 3-9 The Range Whore Comparison of Contact Initial and 

Contact Check is Available 




Vs 

time of Con¬ 
tact Initial 

Cl, C 1 s 


0 to l.OOOV 

I. 000 to 10. OOOV 

10. 03 to 100. OOV 

100.3 to 1000. OV 

2ffls 

0 to lOOpF 

More than 
ioOMQ 

Less than 15nA 

Less than 

8nA 

Less than 8nA 

100 to lOOOpF 

less than lOnA 

Less than 80nA 

Less than lOOnA 

Less than 8nA 

1000 to SOOOpF 

More than 
lOOMQ 

Less than 80nA 


3000 to lOOOOpF 

More than lOOOOpF 








IPIC 

0 to lOOpF 

More than 
50MQ 

Less than 25nA 

Less than 25nA 


100 to iOOOpF 

Less than 25nA 

Less than lOnA 

1000 to 3000pF 

3000 to lOOOOpF 


More than lOOOOpf 









The symbol Indicates that the contact intial is Impossible. 


Q _ ;f « 
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3.3 Various Functions 


<ExaEple> When the integral time of contact initialization is 2es 
at Vs=50V, the following insulation resistance is 
required when a 200pF contact check evaluation (In which 
the result is compared with the result of the lOOpF 
check) is performed after a lOOpF contact initialization. 

Rx > 50V/8nA=6250MQ 

(3) Noise in contact check or contact initlai stage 

2ms or IPLC can be selective for the contact Initial integral time 
of the AD converter when the contact occurs. The integral time in 
the contact check is determined by the contact Initial integral 
time. While 2ms is usually set, it will be converted to IPLC 
when the measurement is unstable due to noises. See ”4.4.10” 
contact initial integral time" for this conversion. When you reset 
the integral time, carry out the contact initial again. 

(4) Data output in contact check or contact initial 

When the GPI8 command "CIl?", "Cl?" or "CNX?" is executed, the 
data of the contact check and contact initial. By processing 
these data with the external computer, upper and lower limits of 
the test piece capacity dispersion can be obtained. The data are 
output in tpF] . Since the accuracy of the data's absolute value 
is not guaranteed, use them as relative value. 
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3 3 Various Functions 


3. 3. 9 Trigger Delay 


Using this function, delay the time from when the trigger operation 
(internal trigger, trigger key. trigger comtnand or external trigger 
signal) is coKpleted to when the sampling starts. 


SamplIng hold 

Trigger 
(trigger key, 
trigger command 
or external 
trigger signal) 

Sampling 


delay time 


delay time 



Sampling free run 


Trigger 

(internal 

trigger) 


delay 

time 


delay 

time 


delay 

time 


Sampling 



Figure 3 - 16 Trigger Delay 

This function is used in the following measurement: 

•Device measurement waiting for setting the setting tjme. 

• Measurenent of condenser I-t characteristic or E-t charac er Stic, 
•Measurement of long-time insulation resistance characeterlst Ic 
using data memory function. 


Wnu .qn/on 










3-3. 10 Autorange Delay 


using this function, the deUv time 

range is reset by the autoranirp nno’ laeasureinent 

subsequent sampling starts ^6^ 



Figure 3 - 17 Autorange Delay 

for tad/5"Sti + ^ 

ti t = ta.d/5".+.lO-iBs. 

(tad5”^ lEs) 


ti : Internal setting tiie 

tad : Autorange delay setting time 

0 : Range number (see Table 3-10) 
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3.3 Various Functions 



Table 3 - 10 Delay Time in Each Range when Setting Autorange Delay 


n 

Current 

range 

after 

reset 

Autorange 
delay time 

Internal 
setting 
time ti 

Example of Actual delay time t 

(Integration time 2ms) . 

tad=lms 

tad-ls 

tad=9999s 

0 

200pA 

Sat value tad 

350ms 

380ms 

1030ms 

9899030ms 

1 

2nA 

tad/5 

25ffiS 

55ms 

230ms 

1999830ms 

2 

20nA 

tad/5^ 

Sms 

35ms 

70ms 

399990ffls 

3 

200nA 

tad/5' 

5ffis 

35ms 

38ms 

80022ffiS 

4 

2wA 

tad/5* 

2ms 

32ms 

32es 

16028ms 

5 

20izA 

tad/5' 

2ms 

32ms 

32ms 

3230ms 

6 

200 /i A 

tad/5' 

2ms 

32ms 

32ms 

670ms 

7 

2mA 

tad/5^ 

2ms 

32ms 

32ms 

i38ms 

8 

20eA 

tad/5' 

2ms 

32ffls 

32ms 

56ms 


This function is used in the following conditions : 

•When an error occurs in the measurment since the internal 
settling time cannot provide a sufficient setting time after 
changing over the range at measurement of condenser in the 
autorange mode. 

•When correct measurement data is obtained despite repeating the 
change-over the range. 

When the range is changed over just before the final measurement 
after passing the charge time and measure time set in the 
measurement using the sequence program, the error may occur in the 
measurement data. 

Set the autorange delay time to approx, quarter of the charge 
time in programs 0 through 4. Set it to approx, half of measured 
time in program 5. 


Q 
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4.1 Sasic Usage of Parameter Keys 


asic Usage of Parameter Keys 

Paraieter keys have several functions respectively. Each key 
changes various settings and executes functions. 

Functions depend on the normai measureinent mode, sequence program ■ 
mode, and calibration mode. 

The following describes parameter keys under the normal measurement 
mode. 

For the^sequence program mode, see Section 5.3 "Program Parameter 
setting". For the calibration mode, see Section 9.2 "Calibration". 
Table 4-1 shows various parameter keys. 


Table 4 - 1 Parameter Keys 


Parameter 

keys 

MEAS CAl COEF I/O MEM 

□ □ □ □ □ 

Used to change various 
settings and execute 
functions. 

Parameter sett¬ 
ing change key 

CHANGE 

□ 

Used to change over 
predetermined setting. 

Parameter 
sett Ing 
registration 
key 

EXIT 

□ 

Used to exit from the 
setting mode after 
registration. 


See Table 4-2 "Parameter Key Functions" and Figure 4-1 "Basic Usage 
of Parameter Keys”. 

Operation (0 through ®) 

0 Press a parameter key under the normai measurement mode. 

0 The present set state of the specified parameter is displayed 
according to the pressed parameter key and the^number of 
pressing limes. (See Table 4-2. ) 

(B) Setting-change includes the following three methods. 

• Select an item among the predetermined settings with the 

• Input optional value using the keys □ to Q .Q, □ 

0 0 , 7/- , 

• Make setting using the above two methods. 

@ Resetting after changing to a required setting 

Register a new setting to complete the setting. Resetting 
includes the following two methods. 

EXIT 

•When the^ □ is pressed, a new setting is registered and the 
state exits from the setting mode to return to the normai 
measurement mode. 


KI/. 


4 - 2 


OA /AA 
















1. Parameter key : Q 


Setting contents 


Operation 1 


Operation 2 


® Setting of 
integration 
■t ime 


Press the Q once. 


INTEG 
2sis 
IPLC 
5PLC 
^ lOPLC 
lOFlCx 4 
^ lOPLCx 8 
U lOPLCx 16 


Change them with the 

CHANGE 

Q for selection. 


Setting of 
AD CAL 


AD CAL Change them with the 


Press the Q twice. 


r-> ON ^ 
U OFF , 


Q for selection. 


Setting of 
input 
aiDpl if ier 
gain 


Press the Q three 
times. 


X 1 

xlO 
X 100 

x 10000 


Change them with the 


for select ion; 


Setting of 
output-voltage 
current 
limiter 


Press the Q four 
t iraes. 


LIMIT 
—> 300mA 
100mA 
lOraA 


Change them with the 

CHANGE 

Q for selection. 


Setting of 
autorange up/ 
down level 


Press the Q five 
times. 


A. R. LVL 
20000 
^ 2000 
U 200 


Change them with the 

CHANGE 

Q for selection. 


Setting of 
unit 

indication 


Press the Q six 
times. 


Symble • 
Exponent, 


Change them with the 

CHANGE 

Q for selection. 


® Setting of 
trigger delay 
time 


Press the Q seven 
times. 


DELAY T 

data — Input data with numeric keys. 


Setting of 
autorange 
delay time 


Press the Q eight 
times. 


A. R. DLYT 

data — Input data with numeric keys. 


Press the Q nine times, and the state returns to(D. 
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4.1 Basic Usage of Pararaeter Keys 


Table 4-2 Paraieter Key Functions (Cont’d) 


CAl, 

2. Parameter : Q 

Setting contents 

Operation I 

Operation 2 

(D Execute zero 
cancel. 

CAL 

Press the Q once. 

ZC Change them wlth the 

^ Execution ) Q for execution. 

(2) Execute 
contact ini¬ 
tialization 
offset 

measurement. 

CAL 

Press the Q twice. 

C-inoF Change them with the 

OFF \ CHANCE 

^ Execution 1 Q for execution. 

CD Execute 

contact ini¬ 
tialization. 

CAL 

Press the Q • three. 

C-INIT Change them with the 

OFF 1 CHANGE 

^ Execution ) f] for execution. 

@ Execute self 
-test. 

CAL 

Press the Q four, 
times. 

TEST Change them with the 

OFF ' 1 CHANGE 

^ Execution ) Q for execution. 


Press the Q five times, and the state returns to d). 


3. Parameter : Q 


Setting contents ; Operation I 


Operation 2 


CD Setting 
F of GPIB 
0 address 


Press the r] once 


A-XX(data) 

HA-XX(data) 

0 - 


Change them with the 

CHANCE 

□ for selection. 


8 © Setting i 

3 of power ■ 

4 frequency 

0 i 


I /o 

Press the Q twice. 


LINE F Change them with the 

50HZ| CHANCE 

^ eOHzl □ for selection. 


Press the Q three times, and the state returns to 


F (D Setting 
0 of DA 

r OUTPUT 


Press the Q once. 


f-> OFF ^ 

^ AAA99 

1AAA9 Change them with the 
19AAA CHANGE 

^ i99AA ^ Q for selection. 
BBB99 
1BB89 
19BBB 

^ 199BB ^ 
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4.1 Basic Usage of Parameter Keys 


Table 4-2 Parameter Key Functions (Cont’d) 


Setting contents 


Operation 1 


Operation 2 


Setting of 
optional ■ 
electrode 
coefficient 


c 0 E r 

Press the Q five 
times. 


Setting of i 
sample j Press 
thickness for times, 
measurement : 
of volume ; 
resistivity ■ 


Press the □ six 


V. COEF/S. COEF Change them wit! 

C Volume resistivity i change 
S urface resistivity 1 the I3 for 
4- selection, 

data — Input data with numeric keys. 
SAMPL t 

data — Input data with numeric keys. 


® Selection of 
contact 
level 


COEF 

Press the Q, seven 
times. 


CONTACT 
X 10 
X 5 
^ X2 

^ X 1 

X 0. 5 
^ X 0. 2 
U xo. 1 


Change them with the 

CHANGE 

Q for selection. 


(S) Setting of 
buzzer 

COEF 

Press the [] eight 
times. 

BZ CHANGE 

r-> ON 1 Change them with the Q for 
^ OFF 1 selection. 

CD Setting of 
indication 

COEF 

Press the Q nine 
times. 

DISP CHANGE 

ON ! Change them with the Q for 
^ OFF ) selection. 

(SI Setting of 
contact 
Initial inte¬ 
gration time 

COEF 

Press the Q ten 
times. 

CNT.IT CHANGE 

^ 2ms 1 Change them with the Q for 
^ IPLC) selection. 

----... 

(S) Press the Q eleven times, and the state returns to (D. 

MEM 

5. Parameter Q 

Setting contents 

Operation 1 

Operation 2 

® Store 
measured 
data. 

MEM 

Press the Q once 

STORE CHANGE 

OFF 1 Change them with the Q for 
^ ON J selection. 

(D Recall the 
stored 
measured 

MEM 

Press the Q twice. 

RECALL 

OFF 1 Make setting with thf 

^ Recall data No. 1 change 


Q or numeric keys. 


Press the Q three times, and the state returns to ®. 


i - R 
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4.2 Various HEAS-Key Setting Methods 


t i 



o 

HI 


1 



n 




r 


1 

n 


L 

L 

C 


r 

U 


D 

E 

□ 

□ 


D 

1 

1 

1 

□ 

□ 

ICHANGE lOPLCXS 

1 □ 

o 


1^11 






L 


j 

1 

1 

B 

1 



1 

a 


1 

E 

□ 

□ 



o 

1 

1 

L 

E 

□ 

□ 


CHANGE lOPLCXlS 

□ 


EXIT 

(D When the Q key is pressed, the setting ends. 
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lowing describes how to set AD CAL to ON or OFF. 
on ( (D through @). 

HCAS 


ress 

I 

□ 


the □ 

r 

L 


twice, and the indication 

n » 

PI appears. 


CHANCE CHANCE 

■ess the Q to set ON or OFF. Whenever the Q is 
•essed, the setting is changed over. 


o 


n 


I 


r 


n 


1 


—1 

1— 

iDn 

B 

j—1 

1—1 

1—1 

n 


D 


L 


1 n 


L 


— 

— 

HI 

1 

_ 

___ 

_ 


CHANCE ON 


□ □ 
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Various XEAS-Key Setting Hettiods 



□ □ □ □ □ □ 
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4.2 Various yEAS-Key Setting Methods 


uto Range Up/down Level 

The setting realizes quick-response measurement corresponding to 
the necessary number of digits. 

The judgment value includes the following three types. 


(1) 

Up 

20000 

Down 

1799 

(2} 

Up 

2000 

Down 

179 

(3) 

Up 

200 

Down 

17 

When 

"IT= 

2ms" is 

set, 

however, the 


(2} is executed even if the data in Item (1) is set because " 1999" 
is the full scale. For the highest range and manual range, ”19999’ 
is the full scale regardless of settings. The following describes 
how to set auto range up/down level. 

Operation (0 through 0) 

M E A. S 

0 Press the Q five times, and the Indication 

n r M I 

n r ^ ^ ^ appears. 

CHANCE 

(2) Press the [J until the required auto range up/down level 
appears. 


L U L 


i □ 


□ 0 |yj [0| yj |0| □ 

Up 20000. Down 1799 


n r L U L 


CHANCE 

i □ 


Up 2000. Down 179 


n I ir I 
n r t- U L 



Up 200, Down 17 


When the Q is pressed, the setting ends. 


A 
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4.2 Various MEAS-Key Setting Methods 


Unit Indication 

The unit Indication includes the exponent and symbol units. The 
exponent unit indication is used for the measurement of volume and 
surface resistivities regardless of settings. The following 
descibes how to set the unit indication of measured values. 

Operation C® through CD) 

MEAS 

® Press the Q six times, and the indication 

I 

U n • appears. 

CHANGE 

(2) Press the Q to set the symbol or exponent unit. Whenever 

CHANCE 

the rj is pressed, the setting is changed over. 


o 


L 

L 


i □ 




A 


□ 

□ 


Symbol unit 


o 


u 


n 


L 

L 


CHANGE 

□ 


□ 

□ 


□ 


Exponent unit 


EXIT 

(D When the Q is pressed, the setting ends. 


A - ]A 


r„1 1 /QQ 










1. The trigger delay tiiae setteng range is 0 to 9999.9 sec 
If a value out of the range is set. an input error occu 

EXIT 

When the □ is pressed. 

2. If you input an incorrect value, press the CZi • 


the preceding set value appears and you can input a new 
value. 
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4.3 Various CAL-key Setting Methods 


4. 3 Various CAL-key Setting Methods 
4. 3. 1 Zero Cancel 

When the zero cancel operation is executed, the input ainplifler is 
reset and the input-amplifier offset Is canceled. Execute the zero 
cancel operation when zero is deviated. 

The following describes how to execute zero cancel. 

Operation (0 through (D) 

CAL 

0 Press the Q once, and the indication Z C appears. 

CHANCE 

(2) Press the Q for execution. 

Display panel state for execution 



During execution of 
zero cancel operation 



End of zero cancel operation 


(2) When the zero cancel operation ends, the state returns to 
the normal measurement mode. 
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4.3 Various CAL-key Setting Methods 


4. 3. 2 Contact Initialization Offset 
Measurement 

The following is a description of contact initialization offset 
measureaent procedures. 

Operation (© though (3)) 

" c r" 

© Press Q twice to display L. I H O f . 

CHANCB 

(D Press [] to execute the prograa. 


Panel display screens during operation 


o 


I 

E 



r 

L.. 

■ 

n 

o 


r 

r 

— 


□ □ 

1 —i rn 1 —’ r 

n r 

1 _I 

□ □ 


CHANGE 


0 


r 

r 






r 

L. 

1 

n 

o 

P 

1 r 

1 — 1 

1 — 1 

1 — 1 ' — 1 

f~l f 

n 0 







u 

'— i 

1—1 —1 

i—1 L 

-J □ 


Screens displayed during execution of 
^ contact initialization offset measurement 



Terminating contact initialization offset measurement 

EXIT 

© Press Q to terminate measurement. 


The following screen is displayed when the contact 
initialization offset measurement ends abnormally. 


O 







r 

L. 

1 


n 

o 


r 

r 



i— 

□ □ 

|m 1 

[2_J 

nn D 

yw □ 


Contact initialization offset measurement error 
(High pitch buzzer goes off.) 
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4.3 Various CAL-key Setting Methods 


To decrease the error in the contact check and contact initial, 
use the saie test piece and set the saiae voltage generating value 
(V SOURCE.) 

When the connecting condition between the meter and a sample is 
changed, execute the contact initialization again. The measured data 
for contact initialization is stored even if the power is turned off. 

4. 3. 4 S e I f - t e s t 

When the self-test is executed, the following test Items are 
displayed In order of number. 

1. LOGIC ROM sum checking 

2. E'PROM R/W checking 

3. RAM R/W checking 

4. ANALOG ROM sum checking 

5. SCI checking 

6. CAL primary sum checking 

7. CAL secondary sum checking 

8. Panel parameter sum checking 

9. A/D checking 

10. Input-. 100V-, and lOOOV-ampl1fier checking 

If each test is NG after it is executed, the error is displayed and 
the self-test ends. For error contents, see Item 3.1.2 "Various 
messages". The following describes how to execute self-test. 

Operation C® through (D) 

.cxr. 

0 Press the Q fore times, and the indication 

L. r r 

C n ^ appears. 


CHANGE 

(D Press the Q for execution. 


Display panel state for execution 


0 



r 

E 




u 

r 

c 

r 

“1 

L 

[ 

][ 

□ □ 

— 

— 

1 1 

—1 

□ □ 

1 1 


CHANCE 

i □ 



4 During execution of self-test. 

® A1 i LEDs go out. 


n A /n A 
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® 

i 



During execution of each test, 
i ALL LEDs light. 




EXIT 

® When the Q is pressed, the state exits from the mode and 
returns to the normal measurement state. 
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4.4 Various COEF-key Setting Kettiods 


4. 4 Various COEF-key Setting Methods 
4. 4. 1 Upper Level 

The following describes how to set the upper level for comparison 
in the COMPARE mode. The setting unit indication includes the 
symbol and exponent units. For how to set unit indication, see 
Item 4.2.6 "Unit indication". 

(1) For symbol unit Indication 

Operation (0 through (3)) 

C 0 E F 

0 Press the Q once, and the indication 

I. P P P 

U I I L f appears. 

The set value of the present upper level is displayed. 



Present setting 

(D To change the present set value, input a new value with 
numerical keys. To change the setting to 123.45 pA, for 
example: 

(2)-l Input numeric values as follows: 

Press the □ □ □ □ □ and □ . 

12.34 5 



(D-2 Set, the range. 

CHANCE 

Press the Q until the required range appears. 


4 


99 
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o 


n 

c 


n 

II 


LI 


r 

□ 


A 


□ 

□y 


□ 



□ 


□ 

□ 


□ 


200nA range 




i □ 


2nA range 



□ 


200pA range 


When the Q is pressed, the unit indication changes to 
symbol unit and the setting ends. 


4 - 24 
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4.4 Various CDEF-key Setting Methods 


(2) For Exponent Unit Indication 

The symbol unit indication is described in Item (1). Also for 
the exponent unit indication, change the exponent value with 

CHANCE 

the □ . 



□ 


- CAUTION - 

1. The following shows the setting ragne of each measured 
value. 

Current measured value : 

-19. 999mA (-1. 9999x IQ-'A) to 

19. 999niA {1. 9999 x 

. Pv8sis4anGe.m-easure d.v-alu-e-i . 

000.Om Q(O.OOOXIO-'Q) to 

30. OOEQ (3.000X 10‘'Q) 

Volume resistivity : O.OOOxIO^'Q to S.OOOxiO^^Q 
Surface resistivity : O.OOOxlO^^Q to 3.000xl0'“fi 

If a value exceeding the above range is set. an input 

EXIT CHANCE 

error occurs when pressing the Q or the Q . 

2. Be sure to set the upper-level and lower-level values so 
that they will meet the following inequality. 

Upper level value ^ Lower level value 

3. If an upper-level set value smaller than a lower-level set 
value is set, an input error occurs. 

C 0 P. F 

In this case, press the Q to move to the lower level 
setting state and set a lower-level value smaller than the 
upper level value. 

4. If you input an incorrect value, press the Then the 

C E 

preceding set value appears and you can input a new value. 


□ □ 
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4.4 Various COEF-key Setting Methods 





4. 4. 2 LOWER Level 

The following describes how to set lower level for comparison in 
the COMPARE mode. 

(1) For Symbol Unit Indication 

Operation C® through (D) 

COEF ^ (T 

® Press the □ twice, and the indication L O LI t f 
appears. 

The present lower-level set value is displayed. 



Present set value 


( 2 ) To change the present set value, input a new value with 
nuraereic keys. To change the setting to -123.45, for 
example: 


©-1 Input numeric values as follows: 

Press the □ □ □ □ □ and □ 

- 1 2 3 4 5 



- PR 


A 


Wct; 50/Q9 







R 

8 3 

4 0/ 

8 

3 4 0 A 

4.4 Various COEF 

-key 

Sett! 

ng 

Methods 


©-2 Set the range. 

CHANCE 

Press the Q until the required range appears. 



4 


07 
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4.4 Various COEF-key Setting Belhods 


(D When the Q is pressed, the unit indication changes to 
symbol unit and the setting ends. 

(2) For Exponent Indication 

The symbol unit indication Is described in Item (1). Also for 
the exponent unit indication, change the exponent value with 

CHANCE 

the □ . 



-—- CAUTION - 

1. The following shows the setting range of each measured 
value. 

Current measured value: 

-19.999mA (-1. 9999 x IQ-^A) to 

19. 999niA (1. 9999 xirH) 

Resistance measured value; 

OOO.OmQ{O.OOOxiO-‘Q) to 

30.00En(3.000xlO’®Q) 

Volume resistivity :0.000xl0-'Q to S.OOOxlO^^Q 
Surface resist ivt ty:0. OOOx Q to 3.000 xl0'“Q 

If a value exceeding the above range is set, an input 

EXIT CHANCE 

error occurs when pressing the Q or the Q . 

2. Be sure to set the upper-ievel and iower-Ievel values so 
that they will meet the following inequality. 

Upper level value ^ Lower level value 

3. If an lower-level set value larger than a upper-level set 
value is set. an input error occurs. 

In this case, re-input the correct value. 












□ □ 
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4.4 Various COBF-key Setting Methods 


4.4. 5 Optional Electrode Coefficient 

The following describes how to set electrode coefficient for 
optional setting in Itei 4.4.4 "Setting of volu!ne-/surface 
resistivity electrode”. 

Operation (® through @) 

COSP 

(D Press the Q five times, and the indication 

Ilf" tr e* ^1— 

u. u DC r L □ E r 

CHANGE 

(D Press the Q to set a volume or surface resistivity. 

CHANCE 

Whenever the [] is pressed, the setting is changed over. 



U-i X, 


4 - .T9 


1 O /on 
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Input an electrode coefficient value. 

■1 For Volume Resistivity 

To ctiange the setting to ”34.56", for example 


r r 
o c r 



Present setting 

Press the □ □ □ [ 

] and □ ■ 


r U □□ 


•2 For Surface Resistivity 

To change the setting to "23.45", for example 


^ r 

n. •- 


I Press the □ □ □ □ and □ . 


Present setting 


c 


o E 


m n n 


When the Q is pressed, the setting ends. 


A 


May 1P/Q9 


□ □ 






























R8340/8340A 

4.4 Various COEF-key Setting Methods 



--- CAUTION' - 

1. the coefficient setting range is 0.001 through 9999. 

If a value out of the range is set, an input error occurs 

EXIT 

when the Q is pressed. 

2. The electrode coefficient for either volume or surface 
resistivity can be set. 

3. If you input an Incorrect value, press the Then the 

C E 

preceding set value appears and you can input a new value. 


4. 4. 6 Sample Thickness 

The foilowing' describes how to set sample thickness necessary for 
measurement of volume resistivity. The sample thickness unit uses 
"mm”. 

Operation (0 through 0) 

C 0 E F 

0 Press the Q six times, and the indication 

r n - □ I 

“I n n I l. appears. 


(2) Input the sample thickness value. To change the setting to 
" 12. 34 mm", for example: 



i Press the Q □ □ □ and H . Present setting 

1 z . a « 



EXIT 

(S) When the [] is pressed, the setting ends. 


4 - u 


Ua V 10/00 
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- CAUTION -—--- 

1. The sample thickness setting range is 0.001 through 999.9. 
If a value out of the range is set, an input error occurs 

BX ! T 

when the Q is pressed. 

2. If you input an incorrect value, press the 

C E 

preceding set value appears and you can Input a new value. 


Contact Level 

For the description of contact level, see Item 3.3.8 "Contact 
checking”. The following describes how to set contact level. 

Operation ((D through ^3)) 

COEF 

Q Press the □ seven times, and the indication 
r LTL. 

L. n ^ ^ appears. 


CHANCE 

(2) Press the □ until the required contact level appears. 



A 




May 12/92 
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i 



CHANCE 

i □ 


x2 



i □ 



xO.5 


i □ 



i. □ 


O 


L 


n 


L 

L 


L 


L 

L 


X 


□ 

□ 


□ 

□ 


CHANGE 

□ 

EXIT 


•xo. 1 


When the Q is pressed, the setting ends. 
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4.4 Various COEF-key Setting Methods 


Buzzer 


When the buzzer is set to ON, it sounds in a high-pitched or ioff- 
pitched tone under the following conditions. 

•COMPARE operation results HI:High-pitched tone 

LOrLow-pitched tone 

• Fuse open :High-pitched tone 

• Overheat detection ;High-pitched tone 

• Circuit failure :High-pi tched tone 

• Various errors tLow-pitched tone 

The following describes how to set buzzer function. 

Operation (© through 

c 0 E r 

0 Press the Q eight times, and the indication BZ appears. 

(D Press the 3 to set the buzzer to ON or OFF. Whenever the 

CHANGE 

□ is pressed, the setting is changed over. 



EXIT , 

(D When the Q is pressed, the setting ends. 


Uo 1/ 10 /QO 


□ □ cn □ 
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4. 4. 10 Contact Initial Integral Time 


The noise roay cause, the measureient data unstable In the contact 
check and contact initial. This tiaie, reset the contact initial 
integral time. 


Integral tiiae 


— 2es : Set this value when the noise is low and 

the integration speed is high to do a 
correct judgient. 

— IPLC: Set this value when there are much noises. 


In the contact check and contact initial, since the measured data 
is not displayed, check the noise level by meausring the current 
described below and determine the contact initial integral time. 

(1) Connect the test piece to the measuring device and set the current 
range to 20 nA. 


(2) Set the gain to xlOOOO and select the measurement condition and 
free run condition. 

(3) Check the dispersions of the current measured when the integrate 
time (IT) is set to 2ms or IPLC and compare the contact initial 
integral times with them in Table 4-3. 


Table 4-3 Setting Contact Initial Integral Time Per Noise Level 


Integral Time 

Dispersion of 

Setting contact inital 

(IT) 

current measured 

integral time 

2ais 

Less than 10 counts 

2mS. IPLC 

* 

More than 10 counts 

IPLC 

IPLC 

Less than 100 counts 

More than 100 counts 

IPLC (See 2 in Caution) 


-- CAUTION- 

1. If you reset the contact initial Integral time, execute the 
contact initial. The contact check integration time is 
determined by the contact initial integral time. 

2. If the dispersion of current measured exceeds 100 counts when 
IPLC is set (Table 4-3), the contact check will be unstable. 
Perform shielding so that the dispersion should be less than 
100 counts. 


4 - 


May 12/92 
































R8340/8340A 
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4. 5 Various l/O-key Setting Methods 

4. 5. t DA OUTPUT {R8340A Only) 

This function is not given to the R8340. The following describes 
how to.set D/A output to ON (selection of number of digits) or OFF. 

Operation (® through (3)) 

1 /o 

CD Press the □ once, and the Indication 

D R O U h appears. 


CHANGE 

(D Press the Q to set D/A output to the required number of 

CHANCE 

digits or OFF. Whenever the Q is pressed, the setting 
is changed over. 



Mav 19/09 
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® 

i 




(AAO) 



CHAHCE +50?^ offset, 

I Q High-order three digits 




© 


4 - 42 
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4.5 Various i/O-key Setting Methods 


I n 
D n 


IB 


+50X offset. Low-order 
two digits + 0 (BBO) 


(D When the Q is pressed, the setting ends. 

BCD OUTPUT CR834 0A Only) 

This function is not given to the R8340. The following describes 
how to set the BCD OUTPUT terminai on the rear panel of R8340A to 
OFF (all high), BCD. or binary output. 


Operation (® through (D) 

I/O I 

(D Press the fj twice, and the indication q ^ 

CHANCE 

d) Press the Q until the required output appears. 


appears, 



□ I C ° 


□ r 

□ E 


i □ 


i □ 


Present setting, 
0FF(all high) 



BCD output 


I ) 

□ c o 


DBlL 


Binary output 


When the □ is pressed, the setting ends. 














G P I B 


I 


The following describes how to set GPIB header to ON or OFF and 
how to set address. 

Operation ((D through ®) 

I/O 

CD Press the Q three tUes, and the Indication 

r □ - I I 

U I I O 

d) Header setting 

CHANGE 

Press the Q until the required header appears. 



A 


AA 


Uo .. in/ 
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© ® 


0 

mmm 

■mi 

■ 

■I 



j 

r 

lU 

1 

o 

1 

- 

! 

1 


1 

o 


— 

[ 

§0101 

i§ 


CHANCE Header ON 

□ ADDRESSABLE 


(D Address Setting 

To set the address to 15. for example: 


r 


□ 

1 



1 


1 


— 

,— 

□ 

11 

n 

— 1 

■ 


I—1 

u 

u 


1 




1 


Q 


— 

— 

□ 

n 

H 

_ 

1 

i 

□ 


1 Press the □ and U . '. 

' Present address 


0 



j i 












- 



1 — ^ 





.n 


r 

u 

Q 

1 



1 

1 


i 

□ 

— 

i— 

c 

I i 

n 

R 

— 

1 

1 


!_1 

□ 


EXIT 

@ When the □ is pressed, header ON/OFF and address setting 
end. 


-^- CAUTION -^- 

1. If the address is set to 31 or more, an error occurs. 

2. No address can be set in the talk-only mode. 

3. When the talk-only mode is set. data can directly be 
output to a listener such as a printer without any 
controller. In this case, also set the listener to the 
talk-only mode but do not operate the controller at the 
same time. 


Mav 12/92 
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Power Frequency 

The following describes how to set power frequency to 50 or 60 Hz. 

Operation (0 through @) 

1 /o 

0 Press the Q four times, and the indication 

I f* #*• 

L • C r appears. 

CHANCE 

(D Press the ^ to set the frequency to 50 or 60 Hz. 

CHANCE 

Whenever the Q is pressed, the setting is changed over. 



^ □ 


Present setting 
50Hz 



'-CHANGE 

□ 

EXIT 

When the □ Is pressed, the setting ends. 


Uav 19/Q9 


□ □ I 
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4. 6 Various MEM-key Setting Methods 

4. 6. 1 Data Storage 

Data storage is the function to store measured data in the 
internal memory. Up to 1000 data values can be stored. 

When the data storage is executed, data is stored every sample in 
order and the stored data is provided with a data number 
respectively. The following describes how to set data storage 
function to ON or OFF. 

Operation (® through (D) 

MEM CL L. r 

CD Press the [] once, and the indication * L. Q p 
appears. 

CHANGE 

(D Press the Q to set the function to ON or OFF. 

CHANCE 

Whenever the is pressed, the setting is changed over. 



□ Preceding data is cleared. 


A 


Ua 1 O /no 
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To end the setting or store data: 


■1 Press the Q , and the setting ends. 

■2 When the function is set to ON. the following data storage 
operation is executed. 




During execution 
of, data, storage 
(1000 data values are stored.) 


FI ickering 



End of data storage 


CAUTION 


Lighting:Shows that 
stored data Is present 


When data storage is executed, the operation ends after 
1000 data values are stored. To end the operation before 

1000 data values are stored, set the data storage function 
to OFF. 


Stored data is deleted in the following cases. 

• When the power is turned off 

• When the data storage function is set to ON again 


4 - 48 


1 0 / no 
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4. 6. 2 Data Recall 

Data recall is the function to read aieasured data froi the internal 
meiory. The read method includes two types-contlnuous output and 
stepping output. The following describes the setting method. 

The continuous output is the method to read data one value by one 
value in order of the data number. The stepping output is the 
method to read required data among stored data one value by one 
value. 

(1) Continuous Output 
Operation (0 through (D) 

MEM 

0 Press the [] twice, and the indication 

r n I I 

r U n L L. appears. 

CHANCE 

(D Whenever the [] is pressed, data is output one value by one 

CHANCE 

value. When the Q is pressed again after the final data 
is displayed, return to the data number 1. 



CHANCE , . 

I Q Number of stored 

data values 


o 





f 


1 

1 

ru 

rri 

u 

1 


r 

3 


p 

E 

1.1 

1 1 

□ □ 

1 f. ■'•"■"—I 

□ □ 


CHANCE Recal 1 data Data number 

1 □ 

! CHANGE 
* □ 



* □ 
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@ C H AKG E 
* □ 


1 

wmn 

H 


II 

Hi 




ru 

UJ 


1 

E 

m 

im 

□ □ 

1—I 

P 



Final data 


EXIT 

(S) When the Q is pressed, the state exits from the mode and 
returns to the normai leasurement state. 

(2) Stepping Output 

Operation (® through @) 

MEM 

0 Press the Q twice. 

CHANGE 

0 Press the Q to output data. 


o 



CHANGE .. 

i Q Number of stored 

data values 



RecalI data Data number 


- =,n 


1 / 


A 


1 0 /no 
































R8340/8340A 

4.6 Various MEM-key Setting Methods 


CHANGE 

® Input the data number to be recalled and press the [J 
To output the data No. 50. for example; 



1 □ □ 
5 0 



1 □ 



Indication of data No. 50 


CHANCE 

When the Q is pressed again, the continuous output mode 
is set and the next data is output. When a value is input 
again, the stepping output mode is set. 

EXIT 

(i) When the Q is pressed, the state exits from the mode and 
returns to the normal measurement state. 


K 1 • 


I 1 /art 
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5. SEQUENCE PROGRAM 

This chapt6r describ6s the operation, execution methods and program parameter 
setting procedures of the sequence program. 

Read "3. Operation Procedures” and "4. Parameter Key Description" before 
reading this chapter. 
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5. 1 Sequence 


5. ISequence 

Sequence program is the function to store the measuring conditions 
and procedure and execute the measurement under the same condition 
again by one touch operation. The measuring procedure has six 
types of sequences from No. 0 to No. 5. For the measuring conditions, 
it is possible to set the charge time, discharge time, measurement 
time and auto-start value to automatically judge the end of discharge. 
The function also makes it possible to measure the insulation 
resistance specified in JIS C5102 (Test Methods of Fixed Capacitors 
for Electronic Equipment) by setting the charge time to 1 min. 

The following describes six types of sequences from the measuring 
procedure No.O through No. 5. 

(1) Program No. 0 






Tstart ^> 

Charge 

-> 

Measurement | 

r 



i For 

V SOURCE - 



- Cancel 

L charge time 

a- Measurement j 

r 

t 


'i 

/fv 

1 

t 

Program 

Measurement Program 

start 


start cancel 

Program parameter 

Generated voltage 


Charge lime 



When the program No. 0 is started, charge is made, one-time 
measurement starts simultaneously with elapse of the charge 
time, and keep measuring in the measurement state until the 
program iscanceled. 


h - 


2 


Jill l/d2 
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5.1 Sequence 



(2) Prograi No. 1 










Charge 


Measure- 


r. . 


1 5tart )-^ 


ment 


Discharge 

—^ atop ) 


/ 


1 




V oUUKlc -f 

ineasui euieu u 





(dummy i 




i 

. Charge j. 

measureqi 




f 


ment) ! 




k - 


-- 


-> 


' 

Charge time 

* Discharge time 


< 





t 

Program 


Measurement 

Program 

start 


end 


s top 

Program parameter 

Generated voltage 





Charge time 






Discharge time 



When the program No. 1 is started, charge is made and one-time, 
measurement ends simultaneously with elapse of the charge time. 
When the measurement ends, the discharge state is set and the 

..p.r- 0 -g..r-am .ends,. 


- CAUTION - 

1. For the charge time 2.001 seconds or more, the dummy 
measurement will be started at half time of the charge 
time. 

2. For the charge time 2.000 seconds or less, the dummy 
measurement is not done. 


1 /no 
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Program No. 2 



V SOURCE 


Measurement: 
: (dummy J 

L Charge j. measured 

I ment) 1 


' Discharge 
t time 
Program 
start 


Charge time 






Discharge 
t time t 

Measurement Program 
end stop 


Program parameter 


Generated Voltage 
Discharge time 
Charge time 


When the program No.2 is started, discharge is made and the 
charge state is set when the discharge time ends. One-time 
measurement ends simultaneously with elapse of the charge time, 
..d.is.cha,r,g„e.i..s......m.a..d.e...a.a.d.t.h£.p.r.Qi.r.ajn.-e.n..d.s.. 


CAUTION 


1. For the charge time 2.001 seconds or more, the dummy 
measurement will be started at half time of the charge 
t ime. 

2. F.or the charge time 2.000 seconds or less, the dummy 
measurement is not done. 


R - a 


I! 1 /no 
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5. 1 Sequence 


(4) Program No. 3 


(Start)-^ 


V SOURCE 


Dis- 

charge 




ContactUi 
checking 


Charge 


^41easure 
I ment 


Dis¬ 

charge 


" ^Stop 



Measurement 
>k ((imnmy—H 


Measurer 
ment) 


Discharge 
* time 
Program 
start 


Contact 

checking 


Charge time ^'Discharge 

U ime ' 

Measurement Program 

end stop 


Program parameter 


Generated voltage 
Discharge time 
Charge time 


When the program No.3 is started, discharge state is set and 
contact checking is made when the discharge time elapses. 

If contact checking is NG. the program ends immediately. 

When contact checking is OK: charge state is set. one-time 
measurement ends simultaneously with elapse of the charge time, 
-d-isch-a-rg-e.s-t-ar-ts.,.a-nd.-th-e.p-r-o..g..r-am..-en.d.s... 


-— CAUTION - 

1. For the charge time 2.001 seconds or more, the dummy 
measurement will be started at half time of the charge 
t ime. 

2. For the charge time 2.000 seconds or less, the dummy 
measurement is not done. 



c _ 


Jul 1/93 
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(5) Program No. 4 




















V SOURCE 


i Measurement: 

; (dummy 

L charge measur- 
r ment) 


Discharge 




- 944 - 


D i scha rge 


t iie 


Measurment * Charge time 
t t ft 

Program Judgment Measurement Program 

start end stop 


Program parameter Generated voltage 
Discharge time 
Charge time 
Auto-start value 


When the program No.4 is started, current is measured while 
executing .dischar.ge, , .When ,,th,e „m,eas.ur„ed. c.urr.en.t. value .i.s. lower .. 
than the preset auto-start value, discharge is judged to be 
ended and charge starts. When the charge time elapses: one-time 
measurement ends, discharge starts, and the program ends. 

- CAUTION - 

1. For the charge time 2.001 seconds or sore, the dummy 
measurement will be started at half time of the charge 
time. 

2. For the charge time 2.000 seconds or less, the dummy 
measurement is not done. 


h - fi 


!i, t 1 /QQ 
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5. 1 Sequence 



















5. 2 Execution of Sequence Program 

The following shows how to execute sequence prograai and operations 
during execution. 

Operation (© through ®) 


PRCM/KORUAL 

0 When the £;□ is pressed; the LED lights, the program 
mode Is set. and the following indication appears. 

Display panel state for execution 



Program mode 


The presently set program No. and set voltage are displayed. 
Subsequently, description is continued by using the program 
No. 3 as an example. In the program mode, discharge state is 

P R CM/NORMA L 

set before execution of the program. When the is 

pressed again, the program mode is canceled and the state 
..to.the norma]. meas.ur,efflen.l,...,m.Qd.e. . 

OPERATE 

® Press the FJ to set the V-SOURCE to OPERATE state (LED 
lights). If the V-SDURCE is stand-by (LED goes out), no 
program can be executed. Therefore, be sure to set OPERATE 
state. 

START 

0 When the £!□ is pressed, the LED lights and the program 
starts. 



Discharge Discharge continues for 


the time set by parameters. 

^ The discharge-key LED lights. 


5-8 


Ur. 


on /AA 
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5.2 Execution of Sequence Program 



Charge Charge continues for the 
time set by parameters. 

The charge-key LED lights. 


Measurement 


When the charge time 
elapses, measured data 
displayed. 


Discharge Discharge continues for the 
time set by parameters. 

The discharge-key LED lights. 
The measured value indication 
remains. 
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5.2 Execution of Sequence Program 





End of sequence Start-key LED goes out. 
(The low-pitched tone buzzer sounds.) 

The operation ends with the Eeasured value displayed. 

When the buzzer is set to ON, it sounds. 

® Cancel During Execution of Program 

To cancel the program during execution of it. execute the 
operation as follows: 

P R CM/NO R HA L 

@-1 Press the . and the program mode is canceled and 

also the program is canceled. 

START 

®“2 Press the , and the LED goes out to stop the sequence 

and discharge state is set. When measurement is already 
ended, measured data is displayed. 

OPERATE 

.Press t he.....^ ....to. make jf.- .a.nd..t he.sequeEce. 

ends and the initial program No. is displayed. 

(D Start/stop Using LID SIGNAL 

The program can also be started or stopped with the LID SIGNAL. 
The program can be started or stopped by operating the lid on 
the fixture of the RI2701 and R12704 with the signal. For 
detailed usage, see Section 7 "INPUT/OUTPUT SIGNALS” and 
Section 11 "APPLIED MEASUREMENT". 

Table 5-1 shows keys effective for each mode. 

Table 5-2 shows the status change of each mode. 

Table 5 - 1 Keys Effective for Each Mode 
(Excluding the case in which the GPIB is controlled) 


Normal measurement 
mode 

Program mode 

(During stop of program) 

During execution 
of program 

All keys 

All keys, However, the 

CAL 

□ function chagnes. 

See Table 5-3. 

P R G MXN 0 R MA L 

START 

ED 

OPERATE 

CD 


.=1 - in 


Nnv OA/On 
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5.2 Execution of Sequence Prograin 


Table 5-2 Status Change of Each Mode 



Normal measurement 
mode 

Program mode 

During execution of 
program 

mm 

Follow the key setting 

Follow the key setting 


Range 

Follow the key setting 

Follow the key setting 


Sampling 

Follow the key setting 

HOLD 

HOLD 

NUU 


OFF 


COMPARE 

Follow the key setting 

Follow the key setting 


State 

Follow the key setting 

Discharge 

Follow the sequence 

V SOURCE 

Follow the key setting 

Follow the key setting 

Follow the sequence 

Operation/ 

stand-by 

Foilow the key setting 

Follow the key setting 

No execution can be 
made under stand-by 
state. 


Note: The arrow ” " shows that the state depends on the left 

state 


Mnu f?n/Qn 
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5.3 Setting of Program Parameters 


5. 3 Setting of Program Parameters 

Program parameters other than generated voltage value can be set 
because the CAL key function changes only in the program mode 

PRCM/NORUAL 

LED lights). It is also possible to set only necessary 
parameters according to the set program No. Set the generated 
voltage value and so on similarly to normal measurement. 

No parameter can be set during execution of the program. 

The following Is the initialization value of each program 


parameter. 

• Generated voltage :0V 

• Program No. :No. 0 

• Auto-start value :1.OOpA 

• Charge time :60 sec 

• Discharge time :1 sec 

• Measurement time :0 sec 


The initialization value is obtained by executing the "power-on 

AUTC 

initialize” operation (press the immediately after turning 

on the power switch). 

Table 5-3 shows the CAL key function in the program mode. 

Table 5-3 CAL key Function (In program mode) 


Contents 

Operationl 

Operat ion2 

1. Setting of 
program No. 

CAL 

Press the Q once. 

PRGM ,Na 

1- 0 -1 CHANCE 

— 1 Whenever [J is 

— 2 • pressed, the setting 

— 3 Is changed over. 

_ 4 

L. 5 J 

2. Setting of auto 
-start value 
(PRGM No.4 only) 

CAL 

Press the Q twice. 

A. STAT 

Set data with numerical keys. 

3. Setting of 
charge time 

CAL 

Press the [] three 
t imes. 

(For PRGM No.4) 

CAL 

Press the Q twice. 
(Other than PRGM 
No.4) 

CHARG T 

Set data with numerical keys. 


5 - 15? 


Nnv :^n/Qn 
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5.3 Setting of Program Paraaeters 


Table 5-3 CAL key Function (In prograi Eode) (Conf d) 


Contents 

Operation! 

Operation2 

4. Setting of 
discharge time 
(Other than PRGM 
No.O) 

CAL 

Press the Q four 
times. 

(For PRGM No.4) 

CAL 

Press the □ three 
times. 

(Other than PRGM 

No. 4) 

0ISCH T 

Set data with numerical keys. 

5. Setting of 
measurement time 
(PRGM No.5 only) 

CAL 

Press the Q five 
times. 

MEAS T 

Set data with numerical keys. 

CAL 

6. When the Q i 

s pressed again, the 

state returns to T. 


(1) How to Set Program No. 

Operation (0 through @) 

P R CM/'N 0 R M A L 

..Press.t-h-9..to.set.ttie.p-r-o.g-r.ani..-.mo.£l.e..-.(..L.£.D.lJ.g.hls.}... 

hmmm 

CAL 

(2) Press the □ once. 

CHANCE 

(D Press the □ to set the required program No. 

CHANGE 

Whenever the □ is pressed, the setting is changed over. 


C _ 1 O 


Nnv <in/an 
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5.3 Setting of Prograa Parameters 



□ Na5 


EXIT 

@ When the Q is pressed, the setting ends. 


5 - 14 


Nov 30/90 
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5.3 Setting of Program Parameters 


(2) How to Set Auto-start Value (Program No.4 only) 

Operation (0 through 0) 

PRCM/'NORMAL 

0 Press the set the program mode (LED lights). 

(2) Select the program No. 4 in the above Item (1). 

CAL 

(D Press the Q twice. 



Present set value 


@ Set a value according to the procedure in Item 4.4.1 "Upper 
level”. 

---^- CAUTION - 

1. The auto-start value setting range is -19.999 ibA to 

■ ■ +i9.-999mA.- If a- vaiue exceed-i--ng----the- a-bov-e -range ■ is--set, ■ 

EXIT 

an eror occurs when the Q is pressed. 

2. If you input an incorrect value, press the £_!]• 

C E 

Then the preceding set value appears and you can input a 
new value. 

3. The auto after function start for 1 IM i ^ i set value I . 

4. If a small auto-start value such as 0. OOpA is set. 
discharge state may continue for a long time. 


(3) How to Set Charge Time 
Operation (0 through 0) 

PRGM/NORMAL 

0 Press the program mode (LED lights). 

CAL ... 

(2) Press the □ twice if a program other than the program Na4 
is set or three times if the program Na4 is set. 


Change the present set value to the required set value. 
To change the to setting to 12.345 set. for example. 


Jul 1/93 














R8340/6340A 

5.3 Setting of Prograsi Parameters 




EXIT 

® When the Q is pressed, the setting ends. 
- CAUTION - 

1. The charge-1ime setting range is 00.000 to 9999.9 sec. 

If a value exceeding the above range is set. an error 

. . ..occurs. . 

2. If you input an incorrect value, press the "^^en the 

C E 

preceding set value appears and you can input a new value. 


^ - ifi 


Mm, Qn/on 






















5.3 Setting of Pro gram Parameters 


(4) How to Set Discharge Time 
Operation (0 through @) 

P R CM/S D R MA L 

0 Press the to set the program mode (LED lights). 

CAL 

0 Press the □ three times if a program other than the 

program No. 4 is set or four t imes if the program No.4 is set. 

(3) Change the present set value to the required set value. 

To change the setting to 12.345 sec, for example: 


o 



HI 

■ 




1 

o 

1 


r 

"1 

c 


1 

n 


1— 




Present set value 

J. Press the □ □ □ □ □ and □ . 

12.34 5 



o 














IS 



n 


^ n 



1 

□ 



r 

”1 

c 


1 


T 

— 

□ 


5 u 

jJ [_\ 

5 



EXIT 

@ When the Q is pressed, the setting ends. 


- CAUTION-^— 

1. The discharge-time setting range is 00.000 to 9999.9 sec. 
If a value exceeding the above range is set, an error 

EXIT 

occurs when the □ is pressed. 

2. If you input an incorrect value, press the 

cs 

Then the preceding set value appears and you can input a 
new value. 


e 1 T 


Nov 30/90 
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5.3 Setting of Program Parameters 


(5) How to Set measurement time (Program No. 5 only) 

Operation C ® through 

PROM/NflRMAL 

CD Press the to set the program mode (LED lights). 

(D Select the program No. 5 in the above Item (1). 

CAL 

(S) Press the Q four times. 

® Change the present set value to the required set value. 

To change the setting to 12.345 sec,.for example: 



i Press the Q Q r] Q □ and Q . 

12.34 5 



E XI T 

d) When the [J is pressed, the setting ends. 


- CAUTION - 

1. The Measurement time setting range is 0 to 9999.9 sec. 

If a value exceeding the above range is set, an error 

B X i T 

occurs when the Q is pressed. 

2. If you input an incorrect value, press the F^. 

CE 

Then the preceding set value appears and you can input a 
new value. 


.'5 - IS 


Mm/ Cin/QA 
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5.4 Sequence Program Operation Example 


5. 4 Sequence Program Operation Example 

The following example describes sequence program operations from 
sample connection to end of program. 



Itieii 

'm 


tancei; 


measBtremeiiits 






Requirements IM/RM 

RM (Resistance measurement) 

RANGE 

AUTO 

VS 

25V 

Integral time 

oPlC 

GAIN 

X iOOOO 

Charge time 

30 seconds 

Discharge time 

60 seconds (except program 0) 

Other settings 

The same as during power on 
initialization 


(1) input Cable Connections 



A shielding plate or shielding box is required when the measured 
current is 10”®A or less since the meter is particularly 
susceptible to Induction noise in this range. 


IQ 


Nov 30/90 
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5.4 Sequence Program Operation Example 


(2) Resistance Measurement 



1 M/RM 

® Press to display the ohm mark. 

AUTO 

® Set the instrument to auto range by pressing . 

Make sure that the key LED goes on. 


(3) Applied Voltage Setting (25V) 
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5.4 Sequence Prograni Operation Example 


(4) Integral Time Setting 



Press (D G three times and set the meter to x lOOOO with 

CHANCE 

© □ . 

E X 1. T 

Press (D □ to cancel or terminate the setting. 
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5.4 Sequence Program Operation Example 


Program Number Setting 



(D ( 2 ) 


(D ^ 


PRGM/NORMAL 


Press (D I] 

CAL CHANCE 

Press (2) □ . Use ® □ to set 0, I or 2. 

E X r T 

Press ® □ to cancel or terminate the the setting., 

(7) Charge Time Setting 



O (2) 


P R C M/N 0 R HA L 


Press (D Z.3 

CAL 

Press (2) □ twice. Press (S) TU ® [II] ® □ • 

a 0 

MEASURE 

The previous setting is redisplayed when ® CJ is 
pressed while a setting Is made. 


Wn.i QA/Qn 
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5.4 Sequence Prograra Operation Example 


(8) Discharge Setting 

Note : This setting cannot be made in program No. 0. 



PRGM/NORMAL 

Press ® and make sure that the key LED goes on. 

CAL 

Press (D Q three times. 

EXIT 

Press ® rj ® □□ ® □ . 

® ° MEASURE 

The previous setting is redisplayed when (D is 

C E 

pressed while a setting is made. 


(9) Setting Sequence Program No.O 



Make sure that "P (" & 0 " is displayed. If not. press 

CAL CHANCE EXIT 

® □ and (2) □ to make the setting. Then press ® □ 

OPERATE START 

Press ® and CD F^ . 


C _ OQ 


Nov .'in/9n 
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5.4 Sequence Prograia Operation Example 


Setting Sequence Prograi No. 1 and 2 



(D d) ® © 


Make sure that 


r 0 


r G 2-. 


displayed. If not, press (D □ and © □ to set I or 2 


Press (D □ . 

D 

If the previous setting was | f 


G D 


or the like. 


perform procedures (6) and (8) to set the time of the disk. 

OPERATE START 

Press d) and (D . 


OA 


Nnv 
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5.4 Sequence Program Operation Example 




Requirements IM/RM 

RM (Resistance measurements) 

R.ANGB 

AUTO 

VS 

iOOV 

Integral time 

lOPLC 

GAIN 

X 10 

Autorange UP/DOWN 
level 

2000 

Charge time 

60 seconds 

Discharge time 

120 seconds 

Other settings 

The same as during power on 
initialfzation 


(1) Input Cable Contact 



The voltage to be measured in a measurement of the insulation 
resistance between capacitor terminals is extremely small and 
therefore susceptible to induction noise. Use of the R12701 or 
R12706A test fixture are recommended. Since a contact check is 
made in the program No.3 sequence, a contact initialization offset 
measurement (See Section 4.3.2) and contact initialization 
measurement (See Section 4.3.3) should be made before starting this 
sequence. 




iiti i/qfi 
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5.4 Sequence Prog r. an Operation Example 


Resistance Measurement Setting 









































(4) Integral Time Setting 
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4 S e q u e n ce Program Operation Example 


nB340 ULTRA HIGH RESISTANCE METER 


^ £?liO Ql □ 


Press 

M E A S 

CD □ 

and 

CHANCE 

© □ 

to set iOPlC. 

Press 

EXIT 

® □ 

to 

cancel or 

terminate the setting. 

(5) Gain 

Setting 





J RS340 ULTRA HIGH RESISTANCE METER 


\mi 


PIMIliWH CMMM af4»M 

^ o E? 


M E A 5 CHANCE 

Press (D 3 three times and use (D [] to set x 10. 

EXIT 

Press (D G cancel or terminate the setting. 


5 - 27 
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5.4 Seqiience Progr am Operation Example 


Autorange UP/DOWN Level Setting 





PRC«/NORMAL 


Press 0 Z.3 

CAU CHANCE 

Press @ □ . Use ® □ to set 3. 

EXIT 

Press (D 3 cancel or teriainate the setting. 


98 


Nnv :tn/fln 
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5.4 Sequence Program Opera'tson Example 



(D ® 


( 2 ) ® 


PFOM/NORMAL 

Press (D Eli] make sure that the key LED goes on. 

CAL 

Press (2) □ three tiiaes. Press d) EIJ ^ □□ ® C3 

1 2 0 

EXIT 

and Q . 

MEASURE 

Previously set values are displayed when (2) Is pressed 

during setting. 


Mn.. QA/QA 
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5.4 Sequence Program Operation Example 


Sequence Prograco No. 3 Measurenients 


I 


R8340 ULTRA HIGH RESISTANCE METER 


□ r 

n 

1 r u 

3 



in/m 


DO 

OD 

QCih'l 



D 


G 3-. 


is displayed. If not. press 

E X t T 


Make sure that 

ff 

CAL CHANCE 

d) Q and (2) Q to set 3. Then press (D Q ■ 

OPERATE START 

Press 0 FJ and © ^ . 


5 - 30 


Nov 30/90 
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5.4 Sequence Prograsi Operation Example 





Requirements IM/RM 

RM (Resistance measurement) 

Display 

Surface resistivity 

Diameter of main 

50 0 

electrode 

RANGE 

AUTO 

VS 

500V 

Integral time 

iOPLC 

GAIN 

X 10 

Unit display 

Exponents 

Automatic start 

lOPA 

; value : 

Charge time 

60 seconds 

Discharge time 

60 seconds 

Other settings 

The same as during power on 
initialization 


(1) Input Cable Connections 



The R12T02A/B, R12704, TR42 and TR43C allow surface resistivity 
leasurements and volume resistivity measurements of sheet 
samples. 

When the R12702A/B or Ri2704 are used, set to SURFACE Csurtace 
resistivity). When the TR42 and TR43C. use the short bar to 
set to SURFACE (surface resistivity). 




Ju1 1/93 
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5.4 Sequence Prografu Operation Example 


(2) Setting Resistance Measurement 



i M/R M 

Press ® to display the ohm mark. 

AUTO 

Press (2) and make sure that the key LED goes on. 

(3) Applied Voltage Setting (500V) 
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5.4 Sequence Program Operation Example 


(6) Setting Exponent Unit Display 



MEAS CHANCE 

Press ® rj six times and set -3A with (D 3 

EXIT 

Press (D to cancel or terminate the setting. 
(7) Surface Resistivity Display Setting 



COEF CHANGE 

Pj'ess (D three times and ® Q to set U T f" 
(surface resistivity) 

EXIT 

Press ® G cancel or terminate the setting. 




Mnv 3n/Qn 
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5.4 Sequence Program Operation Example 



(8) Electrode Diameter Setting 



PRC M/NORMAL 

Press (D 

CAL CHANGE 

Press (D □ . i^’se (D □ to set 4. 

EXIT 


Press (D Q to cancel or terminate the setting. 


q=; 


Mntr “qn/Qn 
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:.4 Sequence P r o g r a b Operation Example 


Automatic Start Value Setting (lOpA) 



PRCM/NORMAL 


Press (D ^21 sure that the key LED goes on. 

CAL 

Press (2) □ three t imes. 

Press (S) ® [^J and ® Q . 


<3A /on 
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5.4 Sequence Proiram Operation Example 


Discharge Tiie Setting 


R8340 Ut.TSA MT5H HESISTANCE METER 


JA, itsL — 

□ □on 


PRCM/\ORMAL 

Press d) ^2] 

sure that 

the key LED 

goes on. 

Press CD 

CAL 

[[] four times. 

Press (D 

□ □ ® 1 
a 

E X 

and (D T 

0 

(13 Sequence 

Program No. 4 Measurements 




He340 ULTRA HIGH RESISTANCE METER 


o r u 
I r * 


OnOMK OUMC atARW 

FH Fn fn 



® . @ 


„n r u 

r r U I 


Make sure that f U I ” is displayed. If not. press 

CAL CHANCE EXIT 

Cp □ and ® □ to set 4. Then press CS) □ . 

OPERATE START 

Press ® and (S) . 


“37 
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5.4 Sequence Prograni Operation Exarapie 


Sx?sip le M^asuxiiiig; insB.ta tiaii: rea'iSrtance lie tween :'capaG:il{):r\ • i 
:;.€:P}B;iaa W e:rog.raa 


Requirements IM/RM 

RM (Resistance measurement 

RANGE 

AUTO 

VS 

160V 

Integral time 

lOPLC 

GAIN 

X 1 

Autorange UP/DOWN 
level 

200 

Autorange delay 

2 seconds 

Charge time 

30 seconds 

Discharge time 

120 seconds 

Measuring time 

30 seconds 

Other settings 

The same as during power 


on initialization 


(1) Input Cable Connections 


When the capacity of the sample is of the order of uf, the 
input resistance and capacity lengthens the time constant so 
such that the ranging function cannot operate normally leading 
to errors in the measurements made after charging. In order 
to prevent ranging error operation, reduce the auto range UP/ 
DOWN level lower the input resistance and enter an auto range 
delay. When program No.5 is used, perform internal sampling 
after charging to set optimum range to ensure highly accurate 
measurement results. 



5 - 38 


Jui 1/93 
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5.4 Sequence Program Operation Example 



a) ® ® 


MBAS CHANGE 

Press (D G ® G lOPLC. 

EXIT 

Press (D G cancel or terminate the setting. 


(5) Gain Measurement 



(D (2) (D 


M E A S 

Press ® G three times and set the meter to xi with 

CHANGE 

® G ■ 

EXIT 

Press (D G cancel or terminate the setting. 


.=1 - an 


Unv ^n/Qn 
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5. 4 Segue nee Prograte Operation Example 


(6) Autorange UP/DOWN Level Setting 



(7) 


MEAS 

Press (D Q times and use 

EXIT 


CHANCE 

(D □ to -set 200. 


Press (D ^ to cancel or terminate the setting. 
Autorange Delay Setting 
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5.4 Sequence Program Operation Example 


(8) Program No. Setting 



P R GM/NO R MA I 

and make sure that the key LED goes on. 

CAL CHANGE 

Press CD □ . Use CD □ to set 5. 

EXIT 

Press ® □ to cancel or terminate the setting. 

(9) Charge Time Setting 




«B3'»0 ULTRA HIGH RESISTANCE METER 




Mvrii 


^ a E3 

mold a 

o-rs 

o« 

Oiti 

Oi-i* 

0«1 

□ 

CSi9m m.rm 

.Hum 


iU 

cp S O d£] Q o Q Q 

p p Q Q Q □ 

fi 


J 



1 1 

jJ 1- ^^ -- 

® ® (D CD 

(S) 


P R CM/N 0 R MA L 

Press ® and make sure that the key LED goes on. 

Press CD Q twice. Press © [!□ (D LJ and CD 


5 - 42 


Mo If on/nn 
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5.4 Sequence Program Operation Example 


flO) Discharge Tlie Setting 



PRCM/NORMAL 

Press (D and make sure that the key LED goes on. 

CAL 

Press (D [J three times. 

EXIT 

Press (2) □□ ® TJ (D and CD Q . 

1 2 0 


(ID Setting the Measurement Time 



PRGM/NQRMAL 

Press CD and make sure that the key LED goes on. 

CAL 

Press (2) □ four times, then press (D ® CD 

3 0 

EXIT 

CD □ . 


- 4.S 


Nov 30/90 
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■.4 Sequence Program Operation Example 


Sequence Program Measurement 



0 


C 5 


Check that "j f* U 13 " is displayed. 

CHANGE O (""f* 

® Q io display "| f" IJ J ”• 

OPERATE START 

Then press @ and (S) F]J . 


If not, press ® Q 

EXIT 

Then press (D Q . 


5 - 44’ 


fjnv an/Qn 































6.1 Outline 


6. 1 Outline 

The GPIB interface is used to connect the meter with the measuring 
bus based on the IEEE488-1978. 

The meter is norsaliy equipped with the GPIB interface, easily 
configuring a measuring system storing the GPIB using personal 
computers. Therefore, measurement automation and data processing 
can be easily realized. Because the remote program through the 
GPIB can control almost all set items given to the meter panel 
switch, the interface can correspond to wide applications. 


fi - 2 


KJ 


on /nn 





R8340/8340A 

6.2 GPiB Standard 


6. 2 G P 


Standard 


Standard used 
Code used 

Connector pin arrangement 


IEEE Standard 488-1978 
ASCII code 
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6.2 GPIB Standard 


Driver specification: 

Receiver 

specification: 

Btis cable length : 


Addressing 


Interface function 


Tristate system 

Low-state output voltage:+0. 4V or lower 48iaA 
High-state output voltage:+2. 4V "5.2mA 

Low state for +0. 6V or lower 
High state for +2.OV or higher 
The overall bus cable length should be 
(number of units connected to bus)x2iii or 
less and must not exceed 20in. 

Talk address and listen address of 31 types 
can optionally be set according to the GPIB 
address setting on the front panel. 

Table 6-1 shows interfaces and their functions. 


Table 6 - 1 Interfaces and Their Functions 


Code 

Function 

SHI 

Source handshake function 

AHl 

Acceptor handshake function 

T5 

Basic talker function, Talk-only mode function, Serial 
polling function, Listener-designated talker cancel 
function 

L4 

Basic listener function. Talker-designated listener 


cancel function 

SRI 

Service request function 

RLl 

Remote/local changeover function 

PPO 

With no parallel polling function 

DCl 

Device clearing function ('’SDC and ”DCL" commands can 
be used.) 

DTI 

Device trigger function ("GET" command can be used.) 

CO 

With no controller function 

E2 

Tristate output 


R - a 


Mntr rtn/QFi 
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6.3 C 0 n n e c t i 0 n t* i t h Component Units 


6. 3 Connection with Component Units 

Because the GPIB system consists of several units, configure the 
system by paying attention to the following points. 

Precautions for configuring the system 

(1) Check the condition (preparation) and operation of each unit 
before connection according to the operation manual of the 
meter, controller, and peripheral equipment. 

(2) Minimize the length of cables connecting with measuring 
instruments and bus cables connecting with controllers. Keep 
the cable length at 20m or less. 

We prepare the cables in Table 6-2 as the standard bus cable. 
Table 6-2 Standard Bus Cable 


Length 

Name 

0. 5m 

408JE-IP5 

Im 

408JE-i01 

2m 

408JE-102 


/inoiE 10/1 




(3) Bus cable connectors are the piggyback type, which can be used 
by overlapping them because one connector has a male and female 
connectors. 

When connecting the bus cables, do not overlap three or more 
cables. Be sure to secure them with connector setscrews. 

(4) Check the power condition, earthing state, and, if necessary, 
setting condition of each component unit before turning It on. 

Be sure to turn on every unit connected to the bus. If any 
unit is not turned on. the operation of the whole system may not 
be guaranteed. 


a 


xt . .. 


A /nA 
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8.4 Address Setting and Header on/off Selection 


6. 4 Address Setting and Header on/off 

Select ion 

Perforin the GPIB talk-/llsten addressing and header on/off selection 
with the panel key on the leter. For addressing and header setting, 
see Item 4.5.3 "GPIB". It is possible to set the header to ON or 
OFF using an external controller. 


a 


R 
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6.5 Taiker Specification (Data Output) 


6. 5 Talker Specification (Data Output) 

6. 5. 1 Basic Format 


Basic Foriat 


X X X 

ImJ 

± dd'dddE ± 

d d 

LF<EDI> 

i 1 

LJ 

! 1 1 i ! 

! 

1 ! 

(D 

(2) 

(3) (2) 


(S) 


(D Header 

For header OFF, no space is given before the lantissa part 
of data bnt data is left-justified. 

Three digits (The third digit is a sub-header.) 


X X X 

.Sub-header 

^.Main header 


Main Header 

01: DC laeasureinent 

RM: Resistance Beasurement 

RV: Voiume resistivity 

RS: Surface resistivity 


Sub-header 
0 : Over-range * 

D : Data after NULL operation. 

H : COMPARE'Operation result "HI” 

G ; COMPARE-operation result "GO" 

L : COMPARE-operation result "10” 

E : Measured data error * 

M : Data when VS is caught by the current lisiter 

^ : Cases other than the above 

l:For the above "0" and ”E". both data and exponent part are 
expressed as 99999.99 like DIO^+99.999E+99 because data Is 
incorrect. 


The following is the sub- 
High priority 
0 - E - L/G/H 


header priority: 
Low priority 
M -* D 


Space 

For header ON. one space is always given after the header. 


Mantissa part data 

The polarity ”+” or is always given to the top of data. 
Bata consists of a value shown as a deciial point plus four- 
or five digit number. However, only current measured values 
are expressed as a four-digit number if the integration time 
is set to 2ms. 

fi _ 
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6.5 Talker Specification (Data Output) 


® E 

The character ”E" represents an exponent. 

(B Exponent Part Data 

The polarity "+' or is always given to the top of data. 
Data consists of a value shown as the polarity plus two-digit 
number according to the unit indication (exponent and symbol). 
Table 6-3 shows the mantissa- and exponent-part data under 
each measuring condition. 

(D Block Delimiter 

This can be changed with the program command ”DLd" as follows. 
DL0:CRLF <E0I> (<E0I> simultaneously with L) 

DL1:LF 

DL2:<E0I> simultaneously with the final byte 
0L3:LF<EOI> (<EQI> simultaneously with L) 

Table 6-3 Mantissa- and Exponent-part Data 


bhi 

Range 

Unit=Symbol (Indication) 

Unit=Exponent (Indication) 

Mantissa part 

Exponent part 

Mantissa part 

Exponent part 

Direct 
current 
[DI ] 

200pA 

±ddd. dd 

-12 

±d. dddd 

-10 

2nA 

±dddd. d 

-12 

±d. dddd 

-09 

20nA 

± dd.ddd 

-09 

±d. dddd 

-08 

200nA 

± ddd. dd 

-09 

± d. dddd 

-07 

2uk 

± dddd. d 

-09 

±d. dddd 

-06 

20 « A 

±dd. ddd 

-06 

Xd.dddd 

'05 


2m Uk 

± ddd. dd 

^06 

± d. dddd 

-04 

2mA 

±dddd. d 

-06 

Xd.dddd 

-03 

20inA ‘ 

X dd. ddd 

-03 

± d.dddd 

-02 

Resistance 

measurement 

f ) 

RV 

^ RS ^ 

One-digit 
indica¬ 
tion 

+0000d. 

00 to 15 

FOOOOd. 

01 to 23 

Two-digit 

indica¬ 

tion 

fOOOdd. 

00 to 15 

FOOOd. d 

01 to 16 

Three- 
digi t 
indica¬ 
tion 

fOOdd. d to 
400ddd. 

00 to 15 

FOOd.dd 

02 to 15 

Four¬ 

digit 

indica¬ 

tion 

fOdd. dd to 
FOdddd. 

00 to 15 

FOd. ddd 

03 to 14 


When the integration time is set to 2ms. no above least 
significant digit of current measured data is output. 
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6.5 Talker Specification (Data Output) 



6. 5. 2 Response to Query Command 


(1) Status Query Response 



0 For three-digit Integer data, the integer data is output 
with the range between 000 and 255. 

For two-digit integer data, the integer data is output 
with the range between 010 and 099. 

For one-digit integer data, the integer data is output 
with the range between 001 and 009. 

(2)' Terminator 

The terminator is set with the "Did” command. 


(2) Set Query Response 



® The response is expressed by alphabetical upper-case and 
numeric characters. Integer data ranges between -32768 and 
+32768. 

0 Terminator 

The terminator is set with the "Did” command. 


(3) Data Query Response 



0 The response is expressed by alphabetical upper-case 
characters. 


One space is always given. 

Data is expressed as any one of integer data, data with declma 
point, and decimal-point data + exponent data. 

The number of data values and data format depend on 


fi - 9 
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6.5 Talker Specification (Data Output) 


® Data Separator 

A comma " is given. 


(D Terminator 

The terminator is set with the "DLd” command. 


fi - ifi 


Nnv an/an 
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6.5 Talker Specification (Data Output) 


6. 5. 3 Binary Packed Format 


Binary packed format 


if 5 n n n n n 

_r r 


^ ^ 1 .j 


-—- y ^ 

Data 1 Data 2 . Data N 




Preface 

This consists of ASCII data and is sent with the following 
format. 


8 5 n n n n n 

1_!L_JI___•' 

I j 1. Shows 8-bit byte data length. 

: i In the above example, a value of 4 x N is 

i i given here as a 5-digit ASCII integer because 

: number of data values equals "N" and one 

: : data value consists of 4 bytes. 

: : 00001 to 99999 

I ] 

\ :. Shows the number of digits of data 

: representing the next data length. 


The sign ”V shows the packed format. 


(D Data format 

Data is sent as 32-bit floating-point notation based on 
IEEE754-I985. 


seeeeeee 

emmmmmmm 

m m m s m s m 

m 

mimmimmm 

^--- > 

First byte 

Second byte Third byte 

Fourth byte 


s : Sign bit 0; Positive l:Negative 
e : Exponent part of "2" based on 127 C2*) 8bit 
III ; Mantissa part 23bit 


1. 

2 . 

3. 

4. 

5. 


: 1 C t 

ir e=255 and m^ 0:Non-numeric value 

(Over-range or error data) 

,r e=255 and m=0 ;X--r ^ ^. 

0 <P <255 - •X=-r (2'-‘'^)(l+®) Normalization 

,r e = 0 and m*0 :X-r (2“‘”)(0 + i) Non-norma 1 uat ion 
,r e = 0 and in =0 :X-1‘ CO) t/- zero 
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6.5 Talker Specification (Data Output) 


6. 5. 4 Form 


This meter outputs any one of data in Item (D, (2), and ® but 
does not output data in Item (2) or For Item (D. error 
data such as over-range and operation error is shown. For Item 
(D, the value "-0" Is not generated. 


Example) 

1 0 1 1 1 0 1 1 1 1 0 0 1 0 0 0 0 1 0 0 1 0 0 0 1 0 0 1 0 0 0 0 

-> 14...- 

s e m 

In the above case, the exponent and mantissa parts are expressed 
respectively as follows: 

Exponent part:2H2H2n2^+2‘+2'^ = il9 - e-119-127-8 
Mantissa part :2-42-H2-H2-‘ ^2“' ^2“ ‘ «=0. 56471443177 
^ m=l+0. 56471443177=1. 56471443177 
X=1.56471443177 x 2-« = -6. 1121657491E-3 


As for 1. "e" and "m" bits of data are 1. 


t o f 

R e 

c a 1 

1 Data w 

i t h D 

ata Number 

Format 

of 

recal 1 

data with data 

number 



XXX 

1 (' 

w n 

L 

n n n 

. ±d d . d d 

1 1 

d E i d d 

i 1 1 

IF<E0I> 

1 1 


0 

(2) 

0 

(D (D 

CD ® 




® Header 

For header OFF, no space is given before the mantissa part 
of data but data is left-justified.. 

Three digits (The third digit is a sub-header.) 

X X X 

.Sub-header 

*•.Main header 

Main header 

DI: DC measurement 

RM: Resistance measurement 

RV: Volume resistivity 

RS: Surface resistivity 


R - 19 
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6.5 Talker Specification (data Output) 


Sub-header 
0 : Over-range * 

D : Data after NULL operation 

H : COMPARE-operation result "HI" 

G ; CQMPARE-operation result "GO" 

L ; COMPARE-operation result "LO" 

E : Measured data error * 

M : Data when VS is caught by the current limiter 
^ ; Cases other than the above 

* : For the above "0" and "E". both data and exponent part 
are expressed as 99999.99 Hke DIO^+99. 999E+99 because 
data is incorrect. 

The following is the sub-header priority: 

Hlth priority Low priority 

0 - E - L/G/H - M -> D 

@ Space 

For header ON, one space is always given after the header, 
d) Data Number 

The number consists of a 4-digit integer between 0001 and 1000, 

(D Data Separator 

A comma is given. 

d. Maii.tis.sa....lax.t.....Da.ia ....... 

The polarity "+" or is always given to the top of data. 
Data consists of a value shown as a decimal point plus 
5-digit number. 

® E 

The character "E” represents an exponent, 
d Exponent Part Data 

The polarity "+” or is always given to the top of data. 
Data follows the present unit setting. 

Table 6-3 shows the mantissa or exponent-part data under each 
measuring condition. 

® Block Delimiter 

This can be changed with the program command ”DLd" as follows: 
DL0:CRLF<EQI> (<E0I> simultaneously with LF) 

DLi:LF 

DL2:<E0I> simultaneously with the final byte 
DL3:LF<E0I> (<E0I> simultaneously with LF) 


- 1 a 


R 
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6.6 Listener Specification 


6. 6 Listener Specification 

The listener command of the meter Is roughly divided Into the 
following three types. 

(1) Command Consisting of Only Header 

Example)(D Command to designate device parameters such as 
as RIO and RO 

® Command to execute measurement and AD CAL function 
such as iTRG, ADO. and E 

(2) Command Consisting of "Header f Dat?” 

Example)(D Command to set data such as PVS ±L0E+2 and 
PHL~i99.99E-10 

(D Command used for setting related to status register 

such as *SRE24 and DSEl 

(3) Query Command 

Example) RNG?. CNT?. and fSTB? 

When the meter receives the above commands, it outputs 
the response for them to the output buffer. 

6. 6. 1 Header Part 

(1) Space in Header 

The space in header results in a syntax error. 


Example)® 

R1 . 

. OK 


R^l . 

. Syntax error 


♦STB? . 

. OK 


♦ STB^. 

. Syntax error 


(2) One-character Command 

Be sure to give the block' delImiter after one-character commahds 
"E". "C". and "Z". 

Example) ACIELF<EOI> .-. OK 

AC1EEERR?LF<E0I> . Syntax error 
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6.6 Listener Specification 


6. 6. 2 Data Part 

(1) Separator Between Data 

Be sure to give a coiEa to the separator between data. 

Bxaiaple) PGMuj I. i.2E-2, 3E~i 

(2) Space in Data 

Among spaces in data, the space in mantissa and exponent data 
results in a syntax error. 

^J) PVS^1.99^99^E-1^2 

■j ^..^. Syntax error 

i.:. OK 

(3) Data 

Data can be set with HU (integer). NR2 (fixed-point data 
excluding exponents), and NR3 (floating-point data including 
exponents). 

If data with the specified effective number of digits or more 
is received, the digit one-order lower than the effective digit 
is rounded to the nearest whole number. 

Example) 1.234E-99-*Q 

.-.L .23456™.-*-1.23.46. 

6. 6. STerminator 

The block delimiter detects the following: 

LF<E0I>. <E0i>. CRLF. IF. 

CR<E0I>, CRLF<E0I> 

6. 6. 4 Query Command 

The query command is defined as the command to execute the set 
parameters, status information, and self-tests and obtain the 
results of execution. When a query command is received, information 
corresponding to the command Is output to the output buffer. Data 
is output in the form of NRl, NR2, or NR3. For response data to be 
output, see the program code In Table 6-4. 

Example)CD PVS? (VS set value?) 

-►Response data : PVS;„jlO. 000 

© STB? (Status byte?) 

-►Response data : 8 
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6.6 Listener Specification 


Table 6 - 4 Prograi Code 


Header 

RIO 

RIl 

RI2 

RI3 

RIX? 


RO 

R2 
R3 
R4 
R5 
R6 
R7 
R8 
R9 
RIO 
RNG? 

- I^G0 

MOl 

MOX? 

ADO 

ADI 

ADX? 

AZl 

ITO 

ITl 

IT2 

1T3 

1T4 

ITS 

IT6 

ITX? 


Contents 

Initial 

value 

IK (Current oeasureaent) 

0 

RM (Resistance aeasureient) 

RV (Voluae resistivity aeasureaent) 

RS (Surface resistivity aeasureient) 

The query for the present measureaent contents, response is 
RIO through RI3. 


AUTO Range 

o 

200pA Range 

2nA Range 

20nA Range 

200nA Range 

2 « A Range 

20 uh Range 

200 lU A Range 

2aA Range 

20aA Range 

The query for range, response is RO and R2 through RIO. 



Q 



Saapllng:H0lD 

The query for saapling. response is KOO and MOL 


AD auto cal ibrat lon:0N 

O 

AD auto calibration:0FF 

The query for AD auto calibration, response is ADO and ADI. 


Input zero cancel execution 


Integration tiEQe:2[aS 

Integration timetlPLC 

Integration timeiSPLC 


Integration, tioie:10PLC 

■ o ■■ 

Integration tinie: iOPlCx 4 

Integration tiEe:10PLCx8 

Integration tiietlOFLCx 16 

IT Query, response is ITO through IT6. 
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6.6 Listener Specification 


Table 6-4 Prograi Code (Conf d) 


Header 

Contents 

Initial 

value 

ALO 

Auto range level:UP20000 DOWN 1799 

O 

All 

AL2 

ALX? 

Auto range level:UP2000 DOWN 179 

Auto range level:UP200 DOWN 17 

AL Query, response is ALO through AL2. 

1 

LFO 

LFl 

LFX? 

Power frequency:50H2 

Power frequency:60Hz 

IF Query, response is LFO and LFl. 

■ 

GAO 

Input aipHfier gain: x 1 


GAl 

Input amplifier gain: x10 

o 

GA2 

GA3 

GAX? 

Input amplifier gain: x 100 

Input amplifier gain: x 10000 

GA Query, response is GAO through GA3. 


MDO 

MEASURE 

o 

MDl 

MD2 

CHARGE 

DISCHARGE 


MBX? 

MD Query, response is MDO through MD2. 


OTO 

Stand-by 

o 

QTl 

QTX? 

Operate 

OT Query, response is OTO and OTl. 


NMO 

NULL operation:OFF 

o 

NMl 

NMX? 

NULL operation:QN 

NM Query, response is NMO and NMl. 


RMO 

Compare operatlon:QFF 

o 

RMl 

mil 

Compare operation;QN 

RM Query, response is RMO and RMl. 


DSO 

Indication:ON. Unit indication^Symbol (mA, etc.) 

o 

DSl 

DS2 

DSX? 

. 

IndicationrON, Unit indication=Exponent ^xlO"^ etc.) 
lndication:OFF 

DS Query, response is DSO through DS2. 
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Table 6-4 Program Code (Cont’d) 


Initial 

Header Contents value 




Data output mode Basic format Header;0N O 


OHl Data output mode Basic format Header:OFF 

0M2 Data output mode Recall data with data No. HeadertON 

0M3 Data output mode Recall data with data No. Header:OFF 

0M9 Data output mode Binary packed format IEEE754 

OMX? QM Query, response is OMO through 0M3 and 0M9. 


DLO 

Block delimiter CRLF<EOI> (<EOi> simultaneous 

y with LF) O 

DLl 

DL2 

Block delimiter LF 

Block delimiter <EOI> (<EOI> simultaneously with final byte) 

Dl'S 

DLX? 

Block delimiter LF<EUI> (<EOI> simultaneously 
DL Query, response is DLO through DL3 

with LF) 

SO 

SRQ ON 

SI 

SRQ OFF 

O 

SRQ? 

SO and SI Query, response is SO and SI. 

ILO 

VS current nmiter:300raA 

0 

III 

IL2 

ILX? 

VS current Iiraiter:100mA 

VS current llmiterilOmA 

IL Query, response is ILO through. IL2. 

DAO 

ANALOG OUT (D/A OUT) OFF 

* R8340A only. 

DAi 

ANALOG OUT (D/A OUT) ON AAA99 

A syntax error 

DA2 

ANALOG OUT (B/A OUT) ON 1AAA9 

occurs for 

DAS 

ANALOG OUT (D/A OUT) ON 19AAA 

R8340. 

. DA4 

ANALOG OUT (D/A OUT) ON 199AA 


DAS 

ANALOG OUT (D/A OUT) ON BBB99 


DA6 

ANALOG OUT (D/A OUT) ON 1BBB9 


DAT 

ANALOG OUT (0/A OUT) ON 19BBB 


DAS 

ANALOG OUT (D/A OUT) ON 199BB 


DAX? 

DA Query, response is DAO through DAS. 
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6.6 Listener Specification 


Table 6-4 Program Code (Cont’d) 


Header 

Contents 

Initial 

value 

BDO 

BDl 

BD2 

BDX? 

BCD OUT OFF * S8340A only. 

BCD OUT BCD A syntax error 

BCD OUT BINARY {16bitn0“ ) occurs for 

BD Query, response Is BDO through BD2. R8340. 

CIO 

CLI 

CL2 

CL3 

GU 

CL5 

C16 

CLX? 

Contact checking level: xio 

Contact checking level;x5 

Contact checking level:x2 


Contact checking levehxl 

O 

Contact checking levei:x0.5 

Contact checking levei:x0.2 

Contact checking level:x0.l 

CL Query, response is CLO through CL6. 


CII 

CI2 

CU? 

Contact initialization measurement execution (2ms) 

Contact initialization measurement execution (IPLC) 

Contact initialization measurement is executed and outputs 
the data at initialization (2ms) 

Respense is to 0 to 32767. 

measurement data 


Gi2? 

1 0000. 0 to 32767(unit ; pF) \ 

1 99999 at an initial error / 
Contact initialization measurement is executed and outputs 
the data at initialization (IPLC) 

Respense is to 0 to 32767. 

measurement data 

1 0000.0 to 32767(unit : pF) \ 

1 99999 at an initial error / 


ABT 

Sequence program operation is interrupted. 


Special 

command (Terminator is always needed after the command.) 


E 

Measurement start and program start. Same with 4TRG and GET 


C 

Device initialization, Same with SDC and DCL 

m 

z 

Device and parameter Initialization. Same with 4RST 



-— CAUTION ------ 

The command to interrupt the sequence program operation includes SDC and DCL 
in addition to ABT. The operation is not interrupted by other commands. 
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Table 6-4 Progranj Code (Cont’d) 


Header 

PVS 

PVS? 

PHL 

PHI? 

PEL 


PEL? 

PTD 

PTD? 

PAD 

PAD? 




PAD dd. 
PAD - 



Contents 


Voltage generation data 

It Is allowed to use <NR1>. <NR2> and 

<NR3> for the data part. 

PVS Query, response Is PVS^XX.XXX 


Compare Upper/Lower setting 
h :Upper data 
1 .-Lower data 

Error except for h>l 
It is allowed to use <KRi>, <NR2> and 
<NR3> for the data part. 

PHL Query, response is PHL±hh.hhhE ±hh 

±11. 111E±11 


50mm-dia-electrode coefficient 
TOmi-dia-electrode coefficient 
Optional-eiectrode coefficient 
t:Thickness (llnit:mm) 
v;Voiuine-resistivity electrode 

coefficient 
s:Surface-resistivity electrode 

coefficient 


The previously set value is used when 
” t", "v". and "s” are omitted. 

It is allowed to use <NR1>, <NR2>. and 
<NR3> for the data part. 


Response uses <NR1> or <NR2> 
PEL^ d, 11, tt. vv. vv, ss. ss 
d^O to 2 

There is no omission. 


Trigger delay 

It Is allowed to use <NRI>, <NR2>, and 
<NR3> for the data part. 

PTD Query, response is PTD^dd.ddd. 


Autorenge delay 

It is allowed to use <NR1>. <NR2>, and 
<NR3> for the data part. 

PAD Query, response is PAD^dd. ddd. 


<NR1> : Integer data (Example:-r 123) 

<NR2> : Fixed-point data (Example:+12.34) 

<NR3> : Floating-point data (Example:123.4E -10) 
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6.6 Listener Specification 


Table 6-4 Program Code (Cont’d) 


Header 


Contents 


PGM 


PGM? 


PGM a/rrv_n 



( -O-C 


a=0, 1 0;Nornial, liSequence program 
■» -? - - - 


PGM( 1 



Charge 

time 



l-r-. n 


tar t 
\ value 


For n=I to 3 : Charge time and discharge time only 

For n=4 : Charge time, discharge time, and I start value 

For n=5 : Charge time, discharge time, and measurement time. 

When the above is omitted, the previously set value is used. 

Example: PGMl. 4. , . iOOE-12 


The query response for PGM is the same with the PGM command, 
(No omission) 

.Ex.aiipXe.:...P.GM.^.l, ..4......1.0.,. ..10,. ..1.0..0E..-.12. 


PRE 


PRE? 


PRE dddd dddd:l to 1000 (Data number) 

It is allowed to use <NR1>, <NR2>, and <NR3> for the data part 
• Specify the recall data No. 

/When the 0M2 and 0M3 are specified, specify the data to be 
^output with the command. 

The query response for PRE is PRE^dddd. 


- CAUTION - 

Program No. 0 of the sequence program cannot be used with GPiB. 
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6.6 listener Specification 


Table 6-4 Program Code (Coni’d) 


Header 

Data. 

Characters in 

parentheses 

show 

response. 

Contents (Processing), 

CNT? 

CO or 1) 

Contact checking is executed and the checking results 
are output. 

When the response is ”0”. checking is OK. 

If the response is ”1”. checking is NG. 

CNX? 

CO to 32767) 

Contact checking is executed and the checking results 
are output. 

0. 0 to 32767 

1. 0 to 32767 

: measurement data/ 0000.0 to 32767 (unitrpF) \ 

0 : OK 1 at measurement over 99999 / 

1 : NG 

DNO? 

CO to 1000) 

The number of recall data values in the buffer memory 
is output. 

The response is 0 through 1000. 


...La..*.r, ..0.0..'7.C7.\. 




errors are output. 

The response is output by converting i6-blt error flag 
into ASCII data. (No error for ”0”) 

See I tem 6. 7. 4. 

HDN? 

(ASCII 

Character) 

The meter ID is output. 

ADVANTEST. R8340. 0. OlOlOlOl. 

Maker Model Revision Na 

name . (No serial Na) 

mv. 

(ASCII 

Character) 

Option numbers are output. 

The value "0" is output when there is no option. 

nsT? 

(0 to 4095) 

The self-test is executed and the results are output. 

The response is output by converting the error flag 
into ASCI I data. 

When the value ”0’’ is output, the self-test is OK. 

See I tem 6. 7. 5. 

*TRG 


Start of measurement and start of program is specified. 
GET: Same with the "E” command 

*RST 


Reset: Same with the ” V command. The set parameter 
is initialized. For details, see Section 6.8. 


e _ 00 til! 1 /Q"^ 
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6.6 Li. stener Specification 


Table 6-4 Program Code (Cont’d) 


Header 

Data, 

Characters In 

parentheses 

show 

response. 

Contents (Processing) 



Status byte registers other than ^^AV and the SHSR and 
DESR are cleared, and also the output buffer related 
to status is cleared. 

*SRE 

0 to 255 

The service request enable register is set. 

The service request enable register decides the bit of 
the status register to transmit SRQ. 

*SRE? 

{0 to 63) 

(128 to 191) 

The contents of the service request enable register are 
output. Because the RQS bit (bit 6) is not set, the 
response results in 0 through 63 and 128 through 191. 

*STB? 

{0 to 255) 

The contents of the status register are output. The 
bit 6 outputs ORed data of all other bits not as the 

RQS bit but as the MSS bit. 

*ESB 

0 to 255 

The standard event status enable register (SESER) is 
set. See Hem 6. 7. 2. 

4ESE? 

(0 to 255) 

The contents of the SESER are output. 

The response is 0 through 255. 

4ESR? 

(0 to 255) 

The contents of the standard event status register 
(SESR) are output. When the output data is read, the 
SBSR is cleared. The response is 0 through 255. 

See I teal 6. 7. 2. 

DSE 

0 to 255 

The device event status enable register. (DESER) is 
set. See Item 6. 7. 3. 

DSE? 

(0 to 255) 

The contents of the DESER are output. 

The response is 0 through 255. 

DSR? 

(0 to 255) 

The contents of the device event status register 
(DESER) are output. When the output data is read, the 
DESER is cleared. The response is 0 through 255. 

See Item 6. 7. 3. 


- 
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6.6 Listener Specification 


Table 6-4 Program Code (Coni’d) 



Data, 

Characters in 


Header 

parentheses 

show 

response. 

Contents (Processing) 

mt 

"32768 

The power-on clear flag is set or reset. 


to 

* When PSC is ''0\ the power-on clear flag Is reset. 


32767 

As a result, the service request enable registers 
SESER and DESER are not cleared when the power is on. 



t When PSC ranges between 3276S and 32767 (other than 



0), the power-on clear flag is set. 

As a result, the service request enable registers 
SESER and DESER are cleared when the power is on. 

4PSC? 

(0 or 1) 

The state of the power-on clear flag is output. 

The power-on clear flag is reset when the response is 

0 and set when the response is 1. 


6. 6. 5 Command Buffer and Measured Data Buffer 

The meter, in order to shorten the GPIB occupying time, stores 
program codes in the command buffer under the listener mode and 

.rec_eLyes.tJie_..blpck...de.l.imi.t.er...bef.or.e....a.naJjz.inK...a . 

stored program codes. During execution of the codes, it is 
possible to control other units. By setting measured data to "STl". 
the data is successively stored in the measured data buffer and the 
output request is set to the ’'QM2'’, "OMS”, or 'QMD". When the 
talker mode is specified, data can be transferred in order of 
measurement. 

The buffer size is shown in the table below. 


Buffer 

Size 

Command buffer 

256 bytes 

Measured data buffer 

1000 data value 


6. 6. 6 Controller Interruption During Data 

Transfer Between Units 

The GPIB system makes it possible to transfer data between units 
other than controllers. When the controller executes interruption 
to add a new listener during data transfer between units (during 
handshake), data transfer between units is.completed and the 
priority is given to the interruption by the controller. When the 
controller changes the mode to the serial polling mode, data 
transfer between units is interrupted and the priority is given to 
the interruption by the controller. 
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6.7 Status Byte 


6. 7 Status Byte 

6. 7. 1 Structure of Status Byte Register 

Figure 6-3 shows the structure of the status byte register. Table 
6-5 shows the description of each bit of the register. The contents 
of the register are read with the serial-polling or *STB? cosiaiand. 
Data In the bit 6 Is read as MSS (logic OR of other bits) with the 
4STB? command. 

Transmission of SRQ Is controlled by the service request enable 
register. The register corresponds to the status byte register 
in 1 to 1 and SRQ can be transmitted by the bit set to "1”. 

The setting is made with the *SRE command and the set contents can 
be read with the ♦SRE? command. 

Example) Shen 4SRE1 is set. SRQ is transmitted at the end of 
measurement. 
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6.7 Status Byte 





7 I 6 5 I 4 I 3 ! 2 { i j 0 



7 6 5 I 4 3 2 110 


Staniiard 

Event Status Rejister 
«ESR? 


Standard 

Event Status Enable 
Register 
»ESE<KI!f> 

»ESE? 


Dev ice 

Event Status Register 
DSR? 


Device Event 
Status Enable Register 
DSE<KRf> 

. BSE? 


Queue 

Sot- 

Eept-y 




»S8E? 


Figure 6-3 Structure of Status Byte Register 
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Table 6-5 Status Byte Register 


bit 

Name 

Contents 

0 

Measure End 

This is set at the end of measurement and reset 
at the start of measurement or end of measured 
data output. 

1 

Syntax Error 

This is set when the command error (program data 
error, listener command error, or listener 
command buffering overflow) occurs. 

2 

END 

This is set when contact checking, contact 
initialization measurement, and sequence program 
end. 

3 

DSB 

This is set when a factor of the DESK bit 
concerned is generated while any one of DESER 
bits is set to ENABLE and reset when DESER is 

read. 

See Item 6. 7. 3. 

4 

MAV 

This is set when output data is set to the 
output buffer and reset when output data is read. 

5 

BSB 

This is set when a factor of the SESR bit 
concerned is generated while anv one nf SFSRR 



bits is set to ENABLE and reset when SESR Is 
read. See Item 6. 7. 2. 

6 

RQS{MSS) 

This is set when bits 0 through 5 are set. 

7 


Not in use. 


- CAUTION - 

1. For the status byte register, only the RQS bit (bit6) Is cleared 
by serial polling. 

2. Though the register and output buffer related to status are 
cleared with the *CLS coinand. the measured-data output buffer 

is not cleared with the command. Therefore, the MAV bit (bit4) is 
not cleared even if the *CLS command is received when measured 
data is present in the output buffer. 

3. If the power switch is turned on when the power-on reset flag is 
set for *PSC ranging between -32767 and 32768 (other than 0), the 
status byte enable registers SBSER and OESER are cleared but SRQ 
is not transmitted. 
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6.7 Status Byte 


7. 2 Structure of Standard Event 

Status Register 

Figure 6-4 shows the structure of the standard event status register 
CSESR). Table 6-6 shows the description of each bit of this 
register. The register Is controlled by the standard event status 
enable register (SESER). When the SBSBR is set. the bits of the 
status byte register is set if a factor of the bit concerned is 
generated. In this case, If the bits of the status byte enable 
register is set to EKA81E. the bits of the status byte register is 
set and SRQ is transmitted. 

The SESR can be read with the *ESR? command. 

The SESER can be written with the 4ESE command and read with the 
*ESE? command. 



Figure 6-4 Standard Event Status Register 
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6,? Status Byte 


Table 6 - 6 Standard Event Status Register 


bit 

Name 

Contents 

0 

QPC 

/Operation \ 

1 Complete/ 

Not in use. 

1 

RQC 

Not in use. 

2 

QVE 

(Query Error) 

This is set when data is read though no 
output data is present or the output buffer 
is overflowed or overloaded. 

3 

DDE 

/Device Dependent\ 
vError ) 

This is set when an error occurs during the 
operation including over-range and overload 
or a failure occurs. 

4 

EXE 

/Execution \ 

V Error j 

This is set when input data is out of the 
internally set range or a command cannot be 
executed. 

5 

CME 

/Command \ 

1 Error ) 

This is set when the header is undefined, 
the data format is incorrect, a syntax error 
is found in a command, or GET arrives while 
a command is received. 

6 

m 

Not in use. 

7 

PON 

(Power On) 

This is set when the power is turned on. 
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6.7 Status Byte 


6. 7. 3 Structure of Device Event 

Status Register 

Figyre 6-5 shows the stroctore of the device event status register. 
Table 6-7 shows the description of each bit of this register. The 
register is controlled by the device event status enable register 
(DESER). The DBSR output is collected In the bits of the status 
byte register. 

The DESR is read with the DSR? comtnand. 

The DESER Is written with the DSE coannand and read with the DSE? 
connnand. The register notifies the condition of internal operation 
unlike the DDE bit of the SESR which notifies errors. 



Figure 6 - 5 Device Event Status Register 
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5.7 Status Byte 


Table 6-7 Device Event Status Register 


bit 

Name 

Contents 

0 

VMl 

Vs -Limit 

This is set when the V-SOURCE negative current 
limiter (sink limiter) operates. 

1 

VPL 

Vs Himit 

This is set when the V-SOHRCE positive current 
limiter (source limiter) operates. 

2 

CLQ 

Compare Low 

This is set when LO is judged as the result of 
COMPARE operation. 

3 

CHI 

Compare High 

This is set when HI is judged as the result of 
COMPARE operation. 

4 

NOC 

No Contact 

This is set when NG (imperfect contact) is 
detected as the result of contact checking. 

5 

HV 

High Voltage 

This is set when V SOURCE is set to lOOV or more 
or iOOV or more is applied to the V-SQURCE 
terminal. 

6 


Not in use. 

7 

MF 

Memory Ful1 

This is set when the data buffer memory is full 
(1000 data values). 
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6.7 Status Byte 


Error Register 


The contents of the internal error register is output as the 
response of the ERR? coEtaand. This register consists of 16 bits 
and each bit is as shown in Table 6-8. 

The ERR? coEmand response is output as data value between 0 and 
32767 by converting the error register contents into ASCII data. 


Bi 


Set bit of SESI 



Table 6-8 Error Register 


Error contents 


Error 

Indication 


Name 

bi t 

EXE 

bit4 

EXE 

bi t4 

EXE 

bit4 

QYE 

bit2 


0 EXE bit4 Vs is set to zero for RM measureient. 


EXE bit4 Contact checking cannot be judged. 


VERR 


ERROR 


EXE bit4 I Contact initialization cannot be checked. C.INIT ERROR 


I output data. 


Progra® data format error 
CME bits Listener command error 

Listener command input buffer overflow 


Over-range 


Overload 


Operation error 




Overvoltage detection 

OVER VIN 

Input fuse melting 

FUSE OPEN 

Overheat 

OVER HEAT 

Internal serial transfer error 

ERR4 

Self-test error 

See Table 6-9. 


Not in use 
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6.7 Status Byte 


test Error Register 

As the response of the 4TST? cooimand. the contents of the 16-bit 
self-test error register are converted into ASCII data and output 
as the data values between 0 and 4095. When an error is detected 
in the self-test, the bit 3 DDE of the SESR is set. When the 
response is "0", the self-test is OK. 

Table 6 - 9 Self-test Error Register 


Error contents i Error 

Indication 


ERR lA 


ERR AD 


2 Defect of lOOV amplifier ERR HV 


3 Defect of lOOOV amplifier I ERR KV 


0 Defect of input amplifier 


1 I Defect of AD converter 


4 i Serial transfer error 


7 Breakdown of backup parameter (Panel backup, etc.) 


RAM read/write error 


9 E^PRQM read/write error 


Logic ROM error 


Analog ROM error 


12 Not in use 


13 Not in use 


14 Not in use 


15 Not in use 



Breakdown of calibration primary data 

ERR 2 

6 

Breakdown of calibration secondary data 

ERR 3 


ERR 1 


ERR RA 


ERR EP 


ERR LR 


ERR AR 



Nnv 30/90 












































R8340/8340A 

'6 8 Status at Initializati on and Comaiand Reception 


6. 8 Status at Initialization and 

Command Reception 


Table 6 - 10 Status Change by Each Comiand 



DCL : Device Clear 

SDC : Selected Device Clear 

GET : Group Execute Trigger 

: When pressing the auto key Immediately after the power is on, 
the parameter is initialized, 
fi - .'^4 
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6.9 Program Example 


6. 9 Program 


!) 


E X a m p I e 

The following shows the prograns using HP-9816 for a personal 
computer and its description. 

In the above program examples, the address of the meter is set to 
"I". 

• Example of charging the insulation resistance of a sample for 

lOis before measuring the resistance and outputting the 
measurement results. . See (1) 

• Example of judging the insulation resistance of a sample with 
a comparator when executing contact checking and starting 
measurement with external trigger signal. ■••• See (2) 

• Example of dielectric strength test on a transistor. . See (S 

(1) Example of charging the insulation resistance of a sample for 
iOms before measuring the resistance and outputting the 
measurement results 

Measurement condition .Vs:100V. Charge timerlOms 

• Program examplel • Data example 


10 ! 

20 ! EXAMPLE 1 

.30.i.:.. 

40 DIM A$[20] 

50 CLEAR 701 
80 1 

70 OUTPUT 701:“RIi.R0.M01" 
80 OUTPUT 701:“n0.GAl.AL0’' 
90 OUTPUT 701:“?VS100" 

100 i 

no OUTPUT 701;“MD2" 

120 OUTPUT 701;"0Tr 
130 OUTPUT 701; “MDr 
140 WAIT. 01 
150 OUTPUT 701;“MD0" 

160 ! 

170 TRIGGER 701 , 

180 ENTER 70i;A$ 

190 PRINT A$ 

200 END 


RM 010.09E+09 
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6.9 Program Example 


Description of program examplel 


line number 


10 to 30 

40 

50 

70 to 90 


Description 


Comment sentence 

Reserving the measured data area 
Initializing the GPIB interface device 
Setting the meter parameter 


Resistance measurement 
Auto range 
Saipling:HQLD 
Integration time:2ms 
Input amplifier gain: x10 
Auto range level:20000 
VSIOOV 


‘MOl ” . Saipling:HQLD 

“ ITO * . Integration t: 

“GAl ” . Input amplifi( 

“ALO " . Auto range lei 

“PVSIOO ". VSIOOV 

Comment sentence 

Setting the discharge state 

Setting the operation state 

Setting the discharge state 

Waiting for lOms 

Setting the measurement state 

Comment sentence 

Starting the measurement 

Receiving the data 

Displaying the data 

Ending the program 
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6.9 Program Example 


(2) Example of judging the insulation resistance of a sample with 
a comparator when executing contact checking and starting 
measurement with external trigger signal 
Criterion:The case of 1x 10^Q ^RX^1x 10^^Q is judged 


as pass. 

• Program example2 • Data example 


10 1 

20 1 EXAMPLE 2 

30 1 

40 I 

50 ON INTR 7 GOSUB Srq 

60 Clear 7oi 

70 OUTPUT 701;"*CLS” 

80 OUTPUT 701:"S0.RIl.RO.M0r 

90 OUTPUT 701:“IT0,GAl.ALl.RMr 

100 OUTPUT 701:'‘FVS50.PHLlEH2.iBl7” 

110 OUTPUT 70i:“iSRE24,08812" 

120 1 

130 OUTPUT 701;“MD2" 

140 OUTPUT 701:“OTr 

150 OUTPUT 701;"MDr 

160 WAIT. 01 

170 OUTPUT 701;“MD0" 

180 ! 

190 OUTPUT 701;“CNT?" 

200 ENTER 701;B 

210 IF B=1 THE_N 240 

220 K$ = "CO'nTACT" 

230 GOTO 250 

240 K$-“NO.CONTACT" 

250 1 

260 ENABLE INTR 7;2 

270 1 

280 i EXT TRIGGER WAIT 

290 1 

300 GOTO 300 

310 Srq: I 

320 S=SP0LL(701) 

325 ENTER 701;D$ 

330 IF BIT(S.3)=0 THEN 410 

340 OUTPUT 701;“DSR?" 

350 ENTER 701;A 

360 IF BIT(A.2)»1 THEN 390 

365 IF BIT(A.3)=0 THEN 410 

370 L$=“HIGH" 

380 GOTO 415 

390 L$=“LOW" 

400 GOTO 415 

410 L$=“GO" 

415 PRINT D$.K$.L$ 

420 ENABLE INTR 7:2 

430 HETURN 

440 END 


RMH +0008. 9E+09 

CONTACT 

HIGH 
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6.9 Program Example 


• Description of program exanjple2 (Continued) 


line number 

Description 

350 

Reading the device event register 

360 

Branching to the line number 390 if data bit 2 
is "r 

Branching to the line number 410 if the data bit 

3 is "0" 

365 

370 

Saving the “HIGH” indication 

380 

Branching to the line number 415 

390 

Saving the "LOW" indication 

400 

Branching to the line number 415 

410 

Saving the "GO" indication 

415 

Displaying the measured data, and results of 
contact checking and COMPARE operation 

420 

Enabling the interrupt from the GPIB 

430 

Returning to the main processing routine 

440 

Ending the program 
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6.9 Prograffl Example 


(3) Example of Dielectric Strength Test on a Transistor 

The current at panctare is set to 100 uk and generated voltage 
is read when the applied voltage is increased IV by IV starting 
with lOlV and the current exceeds 100 uk. 


• Program examples 


IG 

I 

20 

1 EXAMPLE 3 

30 

I 

40 

DIM AS [20] 

50 

CLEAR 701 

60 

! 

70 

OUTPUT 701;“S1.8I0,RO.M0i" 

80 

OUTPUT 701;“ITl.GA3.AL0.RMr 

90 

OUTPUT 701;“PHL100E-6. OE-12” 

100 

OUTPUT 701;“4SRE9.DSE8” 

110 

1 

120 

OUTPUT 70i;“MD2" 

125 

OUTPUT TOli-PVSO" 

130 

OUTPUT 701: “OTr 

140 

OUTPUT 701;“MDr 

150 

WAIT .01 

160 

OUTPUT 701:“MD0” 

170 

OUTPUT 701:“4CLS" 

180 

Vs.data=101 

190 

OUTPUT 701;“PVS"iVs-data 

- -2 Qfl ■ 

-- TRt&GE R'701.. .. .. 

210 

S=SPQIL(701) 

220 

IF BIT(S,0)=0 THEN 210 

230 

IF BIT(S,3)=1 THEN 270 

240 

Vs-data=Vs-data-fl 

245 

IF Vs-data=1001 THEN 295 

250 

GOTO 190 

260 

I 

270 

OUTPUT “PVS?” 

280 

ENTER 701:A$ 

290 

PRINT AS 

295 

OUTPUT 701:‘0T0" 

300 

END 


* Data example 


PVS 0205.0 
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6.9 Program Example 


• Description of prograi examples 


Line number 

Description 

10 to 30 

Comment sentence 

40 

Reserving the data area 

50 

Initializing the CPIB interface device 

60 

Comment sentence 

70 to 100 

Setting the meter parameter 


“Sr . S8Q stop 


RIO . Current measurement 


RO . Auto range 


“MOr . Sampl ing:H0lD 


ITi . Integration time:lPLC 


0A3 . Input amplifier gain: x lOOOO 


ALO .Auto range level:20Q00 


“RMl" . COMPARE operation ON 


“PHL100E-6.0E'12" 


. Upper limit yalue:100 uk 


Lower 1Imit value:0 pA 


4SRE9 . Setting the service request enable 


register to ’'9" 


DSE8 . Setting the device event status 


enable register to "8" 

110 

Comment sentence 

120 

Setting the discharge state 

125 

Setting the VS data to OV 

130 

Setting the operation state 

140 

Setting the charge state 

150 

Waiting for 10ms 

160 

Setting the measurement state 

170 

Clearing the status byte register 

180 

Setting the initial value (lOlV) of VS data 


variable 

190 

Setting the VS data 

200 

Starting the measurement 

210 

Polling the meter to read the status byte 

220 

Branching to the line number 210 if the bit 0 of 


the status byte Is "0" 

230 

Branching to the line number 270 if the bit 3 of 


the status byte is ”1’ 

240 

Adding "1" to the VS data variable data 

245 

Branching to the line number 295 when VS data is 


set up to lOOOV 

250 

Branching to the line number 190 

260 

Comment sentence 

270 

Executing the command to read VS data 

280 

Receiving the VS set data 

290 

Displaying the data 

295 

Setting the stand-by state 

300 

Ending the program 
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7. INPUT/OUTPUT SIGNALS 

The meter has the input/output signals for control shown below. 

• Handier interface 

. COMPLETE output signal 

• TRIGGER input signal 

• LID SIGNAL Input signal 

The following describes the above signals in order. 
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7. t Handler interface 

The handler interface is the input/output signals to control the 
tiling with the automatic equipment in the capacitor manufacturing 
line and external equipment including the auto prober and fixture. 



Figure 7 - 1 Description of Handler Interface Connector Pins 

(I) Connector used (Equivalent of DAIICHI DENSHIKOGVO Product) 
R8340/8340A body side:57-40240 
Connection cable side:57-30240 
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?. 1 Handler Interface 


(2) Signal Level 

the inp«t/oi]tpi3.t signals are set to the TtL (equivalent of 
SN74LS series) level. 


Negative logic (Active low) 

HI level : +2.7V to 5.25V (Output signal) 

+3.2V to 5.25V (Input signal) 

LO level : 0 to 0.6V (Output signal) 

0 to 0. 5V (Input signal) 

The output signal is equivalent to the SN74LS07N product and 
pulled up to 5V inside the open collector. 

® TRIGGER input ; Measurescnt start signal 

Pulse width : iOOwS or more (Operated at the fall 

of pulse) 

Chattering : Sos or less 


(D CONTACT START Input 
Pulse width 

Chattering 


: Contract-checking start signal 
: 100/zS or atore (Operated at the fall 
of pulse) 

: Sms or less 


(S) COMPLETE Output 

Pulse width 


: Negative pulse signal is output when 
measurement operation ends and data 
can be output. 

: Approx. 500 S (Negative pulse) 


(D LID SIGNAL : Lid operating signal 

Operated as shown in Figure 7-2. 


LID SIGNAL 




J 


Internal operation 

(In normal - 

mode) 


Operation state 


Stand-by state 


Internal 

operation - 

(In program mode) 


Program start 


Program stop (Stand-by state) 


Figure 7-2 LID SIGNAL Timing 


- 


7 
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7.1 Handler Interface 


Other Output Signals 

COMPARE LO, GO, HI ; As the result of comparator operation. 

any one of 10. GO. and HI signals becomes 
low level. 

NO CONTACT : As the result of contact checking, the 

signal becomes low level for judgment of 
imperfect contact. 

INDEX : Shows minimum time necessary for 

measurement. 

The signal becomes low level after 
completion of measurement. 


E0M(End Of Measure' 


ALARM 


Becomes low level after completion of 
measurement operation. (The signal is 
output at the same timing with COMPLETE.) 
Becomes low level for internal trouble 
or breakdown. 


(3) Handler Interface Timing 
0 At Start of Measurement 



Figure 7-3 Handier Interface Timing 
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7.1 Handler Interface 


(2) At start of Contact Checking 


CONTACT 
START Input 



INDEX Output 



EOM Output 



COMPLETE 

Output 

Internal 

Operation 

NO CONTACT 
Output 

HandlIng 



Figure 7-3 Handler Interface Tiling (Cont'd) 
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T. 1 Handler Interface 


® When start of contact checking is detected during aeasurement. 
(Measureaent is Interrupted. ) 


TRIGGER 
Input 
CONTACT 
START Input 

INDEX Output 

EOM Output 




COMPLETE 

Output 

Internal 

Operation 


Measureroent is 


easurbment 


ontact 

measuremen 



interrupted. 

Operaijion 
t judgment 


Comparator 

Operation 

NO CONTACT 
Output 

Hand!ing 


Judgment result (HI/GO/LO) No change 


Judgment result 


OK/NG 


Judgment 
result OK/NG 


Contact 


Contact 

timing 


timing 


Changeable 


Figure 7-3 Handler Interface Timing (Cont’d) 
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7.1 Handler Interface 


(D When start of measureraent is detected during contact checking. 


CONTACT 
START Input 

TRIGGER 

Input 

INDEX Output 
EOM Output 


“U- 

2njs or laore is necessary. 
.> 


COMPLETE Output 


Internal 

Operation 




Contact JOperation 
measureieil judgment 


lleasure-i 
ment 


Opera 

judgmei 


tii 


on 

nt 


NO CONTACT 
Output 

Comparator 

Operation 

Hand!ing 


Judgment result OK/NG 


Judgment result OK/NG 


Judgment result (HI/GO/LO) 


Judgment resu 111 
HI/GO/LO 


Contact time 


Changeable 


Figure 7-3 Handler Interface Timing (Cont’d) 
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?.l Handler Interface 


(D When measurement start and contact checking are 
simultaneously detected. 

(Only in this case, contact checking is executed after 
measurement.) - 


TRIGGER 

Input 

“LT 


lOu or 

CONTACT 

START Input 

—^ !<“ 

i r 

TRIGGER Input ^ 


10 w or 

CONTACT 

START Input 


INDEX Output 

J 

EOM Output 



COMPLETE Output 


Internal 




Operation 

Comparator 

Operation 

NO CONTACT 
Output 

Handling 


ment- 


Operation 

Contact 

jud-gfii^n-t- 

j i-u d-gisen t. 


Operation 
iu_dg.ien.t. 


Judgment 

result 


(HI/GO/LO) 


Judgment result (HI/GO/LO) 


Judgment result OK/NG 


JU 


dgment result 
OK/NG 


Contact time 


Changeable 


Figure 7-3 Handler Interface Timing (Cont’d) 
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7.2 COHPLETB Output Signal 


7. 2 COMPLETE Output Signal 

The COMPLETE output signal is the output signal to notify end of 
measurement to the outside. The signal is also output at the end 
of one cycle for program measurement. 

The output signal Is set to the TTL (equivalent of SN74LS07N) 
level, which is the negative pulse signal with open collector 
output. 

HI level : +2.7 to +5. 25V 400 wA max. 

LO level : 0 to +0. 6V -5mA max. 

Pulse width : Approx. 500 ws (Negative pulse) 


7 


Q 
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7,3 TRIGGER Input Signal 


7. 3 TRIGGER Input Signal 

The TRIGGER input signal is the input signal to externally start 
measureient. which also takes it possible to start program 
measurement. After measurement starts, the signal Is effective 
when SAMPLING on the front panel of the meter is set to HOLD. 

The input signal is the negative pulse and starts the sampling at 
the trailing edge. 

HI level ; +3.2 to +5. 25V 

10 level : 0 to +0. 5V 

Pulse width : lOOws or more (Operated at the fall of pulse) 
Chattering : 5ms or less 
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7.4 LID SIGNAL Input Signal 


7. 4 LID SIGNAL Input Signal 

The LID SIGNAL input signal is the input signal to operate the 
fixture lid. The signal controls the operation/stand-by states 
in the normal leasureient mode and the program start/stop in the 
program mode. 

Figure 7-2 shows the LID SIGNAL timing. 

HI level : +3.2 to +5.25V 
LO level : 0 to +0. 5V 
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8. BCD OUTPUT AND D/A OUTPUT (R8340A ONLY) 
This function is given to the R8340A. 







,R8340/8340A 

a. 1 SelectiDR of aco OOTPOT 


8. 1 Selection of BCD OUTPUT 

The R8340A realizes three types of outputs OFF {all high), BCD, 
and binary -- from the BCD OUTPUT connector on the rear panel. 
Select a type of output by setting parameter. For how to set 
parameters, see Item 4.5.2 "BCD OUTPUT". 

Because the signal for BCD and binary outputs is completely 
isolated from the analog system, the analog system Is not affected 
by connecting external units. 

8. 1. 1 BCD Output 

Measured data is output as parallel signals in the fori of the BCD 
(1-2-4-8) code. The BCD output is used for printout of measured 
data by a printer and interface for other units. 

Data stored in the internal memory is not output. 


(i) Data Output Connector 

Connector used (Equivalent of DAIICHI DENSHIKOGYO Product) 
R8340A body side : 57-40500 
Connection cable side : 57-30500 


Figure 8-1 shows the relationship between output data name and 
pin number. 


Fund 1 on 


SIGNAL 


Mant issa 
data 
output 


K 

f , ' 

pslarujri 

\ / 


10^ 

digits 




to* 


A 


Expoteit \ Haititsa 


data 


J 


polarity 


GND 

10“ 
digit 

(LSD) 
10 ' 

digits 
10 * 

digits 
10 * 

digits 



2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


25 





Pin 

Na 


26 


Function 


27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 


lO^datad^, 

V data i 


Exponent 

polarity 


Function 

data 


2 
4 
8 
1 
2 
4 
8 . 

2 — 
level 

4 — 

8 — 

1 
2 
4 
8 
1 
2 
4 

Priat coaaaad ootpat sitpal 
Sitaraal start iapat si(fia! 

NC 

SIGNAL GND 


Unit 


Decimal point 


The indication in parentheses is used for resistance measurement. 


Figure 8 - 1 Description of BCD Data Output Connector Pins 
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8.1 Selection of BCD OUTPUT 


(2) Signal Level 

The output signal level uses the TTl (equivalent of SN74tS 
series) level as follows: 

CD Data Output : BCD (1"2“4“8) code 
Positive logic 
HI level : +2. 7V to +5.25V 
4007/ A max. 

ID level : 0 to 0.6V 
-5mA max. 


Print command signal 
HI level 

LO level 


d signal : Positive pulse 
HI level : +2. TV to +5. 25V 
400 u A max. 

LQ level : 0 to 0.6V 
-5mA max. 

Pulse width : Approx. 500 //S 



R8340A 

Equivalent of 
SN74LS374N . 


-^ Data output pin 

3.3kQ i 

•5V— i Print command signal pin 


Equivalent of 
SN74LS06N 


; 1. 50 pin 


I—^ 

~777r : 
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8.1 Selection of 8C 0 OUTPUT 


(3) Output Data Contents 
© Measured Data 

Value : Five digits (The following shows the relationship 
between digit and decimal point.) 


10® 10* 10® 10® 10‘ 10° Digit 



Decimal point 


Polarity 
Decimal point 
Unit 
Others 


To be output in four bits as 10® digit data 
To be output in three bits 
To be output in four bits 
To be output in four bits as function data 
for discrimination of type of data 


Table 8-1 shows data output codes. 

(D Print Command Signal 

The print command signal with the pulse width of approx. 500 
«s is output to the pin 47 synchronously with the end of 
measurement- for. one. sample. . Data contents are guaranteed by 
the output timing of the signal. 

(4) External Start Input Signal 

When SAMPLING on the front panel of the meter is set to HOLD, 
it is possible to externally input the measurement start signal. 
The external start signal inputs positive pulse between the pin 
48 and the SIGNAL (1. pin 50). When inputting the start signal 
repeatedly, input it after the print command signal is output. 

HI level ; +3. 2 to +5. 25V 

LO level : 0 to +0. 5V 

Pulse width : lOOws or more (Operated at the rise of pulse) 
Chattering : Sms or less 


Q 
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8.1 Selection of BCD ODTPUT 


Table 8-1 Data Output Codes 


Output 



naie 

uuipui iiata 

8 

4 

2 



0 

0 

0 

0 

0 


1 

0 

0 

0 



2 

0 

0 

1 



3 

0 

0 

1 


Data 

4 

0 

1 

0 

0 


5 

0 

1 

0 

1 


6 

0 

i 

I 

0 


7 

0 

1 

I 

1 


8 

1 

0 

0 

0 


9 

1 

0 

0 

1 


Blank (Space) 

1 

1 

0 

1 


Blank (Space) 

1 

1 

1 

1 


Negative (-) 

1 

0 

1 

0 

Polar!ty 

Positive ( +) 

1 

0 

i 

1 


Blank (Space) 

1 

1 

1 

■1 








o 

O 


0 

0 

0 


i0‘ 


0 

. 0 

1 

Deciial 

10^ 


0 

i 

0 

point 

10' 


0 

1 

1 


10^ 


1 

0 

0 


10® 


1 

0 

B 


OVER (>K) 

0. 

0 

0 

0 


GO (Space) 

0 

1 

1 

0 


10 (>) 

1 

0 

0 

0 

Function 

data 

HI (<) 

1 

0 

0 

1 


Data when liilter is applied (#) 

0 

i 

1 

1 


NULL (L) 

1 

■ 1 

i 

0 


Others (Space) 

1 

i 

i 

I 
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8.1 Selection of BCD OUTPUT 


Table 8-1 Data Output Codes (Cont’d) 



1 ; HI level 
0 : LO level 

Note: Data in parentheses shown by the polarity, function data, 
and unit is the print character when connecting the TR6198 
digital printer. 


When function data is simultaneously produced, the priority 
for indication is given as shown below. 

Data when limiter 

Over -- is applied - LO/GQ/HI - NULL 

High<-5. Low 

(5) Data output example of each IM/RM (For TR6198 digital printer) 


Table 8-2 Bata Output Example 


IM/RM 

Indication 

BCD data output 

IM 

± 199. 99pA 
± 1.9999nA 
± 99.99 uA 

' 

f— 

.Exponent polarity 

;.Exponent data 

j ;.Mantissa polarity 

1 I (Mantissa data 

; ; ; [Decimal point 

i Unit 

! ! ' ' 

' 'i' y 'if 

9 ± 19999 

9 ± 1.9999 

6 ± 099.99 

RM 

1. 999 f 3Q 

1. 999 i I2Q 

9. + IQ 

9.9 + 13Q 

+ 03 1.999Q 

+ 12 I.998Q 

+ 01 0009. Q 

+ 13 009. 9Q 
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8.1 Selection of BCD OliTPOT 


8. 1. 2 Binary Output 

Measured data Is converted into binary parallel data and output. 
The data stored in the internal memory is not output. 

(1) Data Output Connector 

The connector used is common to that for BCD output. See 
Item (1) of 8.1.1. 

Figure 8-2 shows the relationship between output data name 
and pin No. 

(2) Signs! Level 

The output signal level is the same with that of BCD output. 
See Item (2) of 8.1. 1. 

(3) Output Data Contents 
CD Mantissa Part Data 

The mantissa part data is output between 0 and 32768 in the 
form of 15-bit binary absolute value. 

The signal leve) uses positive logic. 

CD Mantissa Part Sign 

The sign shows the polarity of mantissa part data, 

The signal level uses positive logic, which is for 0 and 
for I. 

($1 Exponent Part Data 


The exponent part data is output between 0 and 128 in the 
form of 7-bit binary absolute value. 

The signal level uses positive logic. 

CD Exponent Part Sign 

The sign shows the polarity of exponent part data. 

The signal level uses positive logic, which is for 0 and 
for 1. - 
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8.1 Selection of BCD OUTPUT 


(D Function Data 

The data shows the oieasurenient state. The following is the 
description of each pin. 

The signal level uses positive logic. 


0 : Compare Operation Is OFF. 

1 ; Compare Operation result 

is to. 

2 ; Compare Operation result 

is Go. 

3 : Compare Operation result 

^ is Hi. 

■ RM for Vs = 0 

■■ Overload (RM) 

•• Limi ter detection 

■■ NULL ON 

Measurement error 


- Over-range 


.1 

b7 

b6 

b5 

b4 

b3 

b2 ^ 

bl 

1 bO 


a - 


a 
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!. 1 Selection of BCD OtlTPiJT 


Function 


SIGNAL GND 


Mantissa 
part data 
i5-1)it 
binary 
(Absolute 
value) 


Mantissa 
part sign 


Pin No. 


1 


2 


3 


4 


5 


6 


Low level 


E~R3 

I i I 

i ii 
j i! 


II 11 

j i I j 

HD Cp 

^ j I * [ ’ 


liliygymi 

Function 

26 

2' . 

27 

2‘ ' Exponent 

28 

2* part data 

29 

2® -7-bit binary 

30 

! 2* (Absolute 

31 

i 2® value) 

32 

2® i 

33 

SIGN-Exponent part 

34 

u 1^0* sigh 

35 

^ level 

36 

L. High 

37 

^ level 

38 

b“ ^ 

39 

b^ 

40 

b' 

41 

b® . 

42 

1^^ runctloii data 

43 

b® 

44 

b® 

45 

J 

46 

Low level 

47 

Print commisd 

48 

E»t«ra»l ttirt 

49 

NC 

50 

SIGNAL GND 


Mantissa part sign 
Exponent part sign 

(J;!) 


Figure 8 


Description of Binary-output Connector Pins 
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8.2 D/A Output 



D/A Output 


Measured data is converted into analog signal by the D/A converter 
and output to the DA OUTPUT terminal on the rear panel. 

The conversion output can be set to any number of digits within 
three consecutive digits among data displayed by the full scale of 
IV. The +50?o offset voltage can also be set. 

(1) Specification 

Output voltage : -1 to +1V 

Conversion accuracy : ±0. 2^±2d 
Output resistance : IQ or less 
Maximum load current : ±0. 5mA 
Output terminal : Binding post 

(2) Setting the number of digits for output data 
See Item 4.5. I "DA OUTPUT". 


Figure 8-3 shows the relationship between Indicated data and 
output voltage. 



Figure 8-3 Output Voltage of DA OUTPUT 


-- CAUTION - 

When +50% offset voltage is set ("bbb"). output with no 
polarity is generated as shown by a dotted line in Figure 8-3. 
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ROUBLESHOOTING AND CALIBRATION 

'his section describes the troubleshooting method when a trouble occurs i 
;he meter and the calibration method to maintain the measurement accuracj 
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9.1 Before Requesting Repair 


9. 1 Befor Requesting Repair 

If a trouble occurs during operation of the meter, troubleshoot 
the meter according to Table 9-1. If the trouble is not settled 
even after troubleshooting, contact a nearby sales office, or 
youre dealer. 

Even for the repair of the following troubles, we will ask you for 
the repair charge if they are repaired by us. Therefore, make 
troubleshooting according to the table below before you request 
repair to us. 

Table 9 - 1 Troubleshooting Items 


Symptom 

Probable cause 

Remedy 

No indication 
appears. 

i. The power fuse 
blows. 

i. Replace the fuse with 
the attached one. 

(See Item 1.3.5.) 

Measured value is 
unstable or 
abnormal. 

2. The IM/RM or range 
is incorrectly set. 

3. The power frequency 
is erroneously set 
to 50 or 60Hz. 

2. Recheck the IM/RM or 
range setting. 

3. Adjust the frequency 
to the AC power 
frequency used; (See 
Item 4.5.4. ) 

Though the input 

4. The cable is 

4. Connect the input cable 

signal is applled. 
no measurement is 
executed. 

connected to an 
incorrect terminal. 

5. The input protec¬ 
tion fuse blows. 

6. The measurement 
state is not set. 

7. The cable is 
disconnected. 

to the correct input 
terminal. 

5. Replace the fuse with 
the attached one. 

(See Item 1. 3. 5.) 

6. Press the MEASURE key 
to set the measurement 
state. 

7. Check the cable wi th a 
multimeter and replace 
it if it is faulty. 

No voltage Is 
generated. 

8. The voltage is set 
to OV. 

9. The discharge 
state is set. 

10. The state is stand 
-by because over¬ 
voltage input is 
detected. 

8. Check the generated- 
voltage set value. 

9. Press the CHARGE/ 
MEASURE key to set the 
charge/measurement 
state. 

10. Remove the connection 
cable. 
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9. 2 Calibration 


9. 2 Calibration 

This section describes the calibration method with one cycle of 
measurement accnracy assurance period (six months) to maintain the 
measurement accuracy shown in Section 12. "Performance data". 

9. 2. 1 Preparation and Precaution 
for Calibration 

The following describes the equipment and precautions for 
cal ibrat Ion. 

(1) Equipment Necessary for Calibration 

Use the equipment in Table 9-2 or those with the performance 
equal to or better than that of the equipment in Table 9-2 as 
the standard equipment. 

Table 9-2 Equipment Necessary for Calibration 


Caiibrat ion 
equipment 

Range 

Accuracy 

Recommended 

equipment 

Standard DC 

±0ffiV to ±20 

Within 

TR6120 

voltage 


±0.005% 

(Made by ADVANTEST 

generator 



CORPORATION) 

Standard 

±0 ii A to 

Within 

TR6120 

direct-current 

± 2ffiA 

±0.01% 

(Made by ADVANTEST 

generator 



CORPORATION) 


0 Q to 20MQ 

Within ±0.01% 


Standard 




resistor 

iOOMQ 

Within ±0.03% 



IGfi 

Within ±0.14% 



lOGQ 

Within ±0.14% 


Digital 

0 to lOOOV 

Within 

TR6878.TR6871.R6871E 

voltmeter 


±0. 005% 

(Made by ADVANTEST 




CORPORATION) 
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9. 2 Calibration 


(2) Cables Necessary for Calibration 

Table 9-3 shows the cables necessary for calibration. 

Table 9-3 Cables Necessary for Calibration 


Product name 

Standard 

Input/output cable 

AOlOlO 

Input cable 

Bl-109 

TRIAX-BNC cable 
+BNCJ-MP adapter 

A0101HA04207 


(3) General Cautions for Calibration 

0 Use the specified voltage for the AC power supply. 

(2) Use parameters according to the power frequency to set the 
frequency to 50 or 60Hz. 

(D To connect the power cable, Check if the power switch is 
turned off. 

0 Perform calibration under the ambient conditions shown below. 
Temperature : +23‘’C±3 “C 
Relative humidity: 705^ or less 

Perform calibraton at the place free from dust, vibration, 
and noise. 

® Preheat each callbratin equipment for the specified time. 
Preheat the meter for 1 hr or more. (For calibration) 

(D After calibration, it is recommended to indicate the 

calibration date and the next calibration time limit using 
a card or sticker. 
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9.2 Calibration 


bration Data Initialization 

When initializing calibration data, the whole calibration data is 
deleted and the typical value of calibration data is set. 

If "ERRS” (Breakdown of calibration primary data) occurs, 
initialize the calibration data. Then continue calibration 
according to the procedure in Item 9.2.3. 

The following describes how to initialize calibration data. 

Operation 

(D Turn off the power switch. 

(2) Set the EXIT CAL switch on the rear panel to ON. 

® Immediately after turning on the power switch, press the 


O I VOL USURP 


L0^,GQ| HI 



Calibration correction mode 


When the □ key is pressed, the initial value is set to 
cal ibratIon data. 


During setting the initial value 


VOL SURF 


LOl GOllH! 



End of initial value setting. 
Calibration correction mode 
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9.2 Calibration 


9. 2. 3 Calibration Method 


For norEal calibration, the calibration in the following Item (1) 
is skipped and the calibration checking and adjustment in the 
following Item (2) is executed. 

However, any condition comes under the following three Items, 
perform the operation in both Items (1) and (2). 

• When an indication of the meter Is deviated 10 counts or more 
from that of the standard meter, 

• When calibration data is initialized. 

• When ''ERR2" occurs. 

The following shows key functions in the calibration mode. 



Figure 9-1 Key Functions in Calibration Mode 
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9.2 Calibration 


(1) Calibration (Calibration operation mode) 

Perfori calibration for each iteni and each range. 

OP DOWN 

Select calibration items with the and keys. 

U P 

One item advances by pressing the key and goes back by 

DOWN 

pressing the CD calibration items ranges between 

(D and © . Items CD through @ are the calibration for 
current measurement, items ® through (§i are the calibration 
for voltage generation, and items ® through ® are the 
calibration for DA OUTPUT {R8340A only). 

For items O through (D. the calibration is made by applying 
the internal standard voltage to the AD converter. 

(1-1) Calibration for Current Measurement 

Operation C® through (2)) 

(D Turn_on the power switch. 

(2) Set the EXIT CAL switch on the rear panel to ON. 



o 

VOL SURF 



D 

m 

Hi 
















— 

— 

□DDE 

— 

n 

□ 



Calibration correction mode 

(S) Connect the input/output cable CAOlOlO) to the meter and 
connect the short bar as shown in Figure 9-2. 


PRCM/NORMAL 

Press the key. and the LED on the key lights. 


O 


n 


n 


n 


n 


n 



n 



j— 


p 


u 


u 


u 


u 


u 



V 

□ 


— 

— 

— 



□ 

□ 


Calibration correction mode 
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9.2 Calibration 


(D-I Connect the red and blue input cables to short-circuit the 
Input and perforin the following procedures. 

(Disconnect the black cable. ) 

START 

{i)-2 Press the key, and the LED on the key lights and the 
calibration starts. 

When the LED on the key goes out, the calibration for OmV 

ends. 


0 





u 







□ 

irJ 

□ 
V ^ 

^ LJ 

— 

— 

1 — r~ 

n ° 
J □ 


i Start of calibration 


O 






1 

I 

r 

c 

n 


1 

o 




m 

V 

□ 

□ 

DDDDDn 


End of calibration 


(D Connect the standard DC voltage/current generators with the 

meter as shown in Figure 9-2 (C). (Disconnect the black cable.) 

U P 

(D Press the key. 

(D-1 Set the standard DC voltage generator to +180.00 ibV. 


0 




J 


1 

1 

n 

o 


n 

u. 

n 

u 


n 

u 


m 


□ nnnnn ° 

□ UUUUU □ 


Unless the standard DC voltage generator can be set to the 
indication value of the meter, adjust the value to the 
output value of the standard DC voltage generator through 
key-in operation. 

When the standard DC voltage generator outputs 170.OOmV. 
for example, set the value by pressing the keys 

170, 00 ENTER 

Subsequently, unless the standard equipment output value 
can be set to the indication value, set the value according 
to the above procedure. For the setting range, see Table 
9-5 to use the standard equipment within the range. 
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9.2 Calibration 


START 

CD-2 Press the key to execute the calibration for 180. OOmV 
according to the procedure in Itei 

U P 

CD Press the key. 

DOWN UP 

When pressing the [^3 *tey Instead of the key. the 
preceding item appears. 

(D-1 Set the standard DC voltage generator to +1800. OeV. 


O 


1 


n 


n 


n 


n 


i 

■ir 

□ 


1—1 



— 

□ 

1 


□ 


u 


u. 


u 


m 


□ 


— 

— 


— 

□ 


START 

(D-2 Press the key to execute the calibration for 1800. OOiV 
according to the procedure in Item (D. 

CD Connect the black clip and the blue clip to the same 
terminal. 

U P 

(D.Pre.ss..J..h8...[^“j--i^sy... . 

(S)-l Set the standard DC voltage generator to -lO.OOOV. 



■HHI 

HI 

■ 



1 

1 


1 





— 




START 

(S)-2 Press the key to execute the calibration for -lO.OOOV 

according to the procedure in Item (D. 

© Disconnect the black clip. 


Q 


Q 
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9. 2 Calibration 


u p 

© Press the key. 

©-1 Set the standard direct-current generator to +20.OOOsA. 



START 

©-2 Press the execute the calibration for 

+20. OOOniA according to the procedure in Item (D. 


U P 

® Press the key. 

(2>-i Set the standard direct-current generator to +2000.0^/A. 


o 

1 


- r 

_i 

—r 

— 1 . 

U 


□ 

n 

u 


n 

u 

n 

u. 

n 

u 


u 

A 

□ nnn^ 

□ LuU 

in ° 
-L □ 


START 

©-2 Press the F]] key to execute the calibration for +2000.0 
u k according to the procedure in Item (D. 


U P 

© Press the key. 

©-1 Set the standard direct-current generator to +200.00 aA. 



START 

©-2 Press the F^! to execute the calibration for +200.00 
uk according to the procedure in Item (D. 

© Connect the standard direct-current generator with the 
standard resistance as shown in Figure 9-2 (b). 
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UP 

© Press the .key. 


1 Set the standard direct-current generator so that the input 
current wiil he +20.000 4^A according to Table 9-4. 



©~2 Press the key to execute the calibration for f20 000 

uk according to the procedure in Item (D. 


© Press the key. 


©~i Set the standard direct-current generator so that the input 
current will he +2000.OnA according to Table 9-4. 



START 

©-2 Press the key to execute the calibration for +2000 0 
nA according to the procedure in Item d). 


® Connect the standard direct-current generator with the 
standard resistance as shown in Figure 9-2 (a). 


© Press the key. 

©-1 Set the standard direct-current generator so that the input 
current will be +200.OOnA according, to Table 9-4. 



START 

©“2 Press the to execute the calibration for +200. 00 

nA according to the procedure in Item ®. 

9 - 11 


Nov 30/90 








R 8 3 4 Q / S 3 4 0 A 

9.2 Calibration 


u p 

® Press the 1“^ key. 

Set the standard direct-current generator so that the Input 
current will be +20.OOOnA according to Table 9-4. 


0 

■11 

■1 

■■1 

■ 

■ 

■1 



n 


n 

u. 


1 

n 

u 


m 


1 

E 

iD 

1 

1 


START 

©-2 Press the key to execute the calibration for +20.000 

nA according to the procedure in Itei ®. 


U P 

© Press the key. 

©“1 Set the standard direct-current generator so that the input 
current will be +2000.OpA according to Table 9-4. 



o 

■MM 















■ 

■ 


■ 

■ 


m 


!-1 

B 

□ nnn^ 

n ° 



L 

u 


u 

u. 


u 


P 

1 

□ UUUJ 

u □ 


START 

©-2 Press the key to execute the calibration for +2000.0 

pA according to the procedure in Itei (D. 

U P 

@ Press the key. 

Set the standard direct-current generator so that the input 
current will be +200.00pA according to Table 9-4. 


O 



F 

J 

n 



□ 

n 

u 


n 

u. 

n 

u 


n 

u 


p 

A 

□ 

□ 

CDDDDd 


START 

Press the key to execute the calibration for +200.00 
pA according to the procedure in Iteni 
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9.2 Calibration 


(i-2) Calibration for Voltage Generation 
Operation (@ through @) 

® Make connection as shown in Figure 9-3. 

U P 

® Press the [23 

OPERATE 

(©-1 Press the F[2 key, and the LED on the key lights. 



@ Read the Indication value on the digital voltmeter to input 
the value. When the voltmeter reads ”-0.012 V", for 
example: 

SET 

@-1 Set the \23 


®-2 Key In □□□□□□ □ 

Q 0 I 2ENTER 
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9.2 Calibration 


START 

@-3 Press the key, and the LED on the key lights and 

the calibration starts. 

When the LED on the key goes out. the calibration ends. 



o 


HI 

■ 

■1 










V 

s 



End of calibration 


U P 

© Press the key. 



Similarly to Item read the indication value on the 
digital voltmeter to input the value and execute the 

START 

the calibration by pressing the F^ key. 

-CAUTION - 

Be sure to execute the calibration for voltage generation in 
order of OV to full scale for each range. 

The calibration is Internally executed with the data for two 
points of OV and full scale. 


U P 

® Press the F^ key. 


o 

wmmm 






1 







V 

s 

1 ^nnini 
JnUbJH 

■ilj 
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9.2 Calibration 


SiiiUrly to lies read the indication value on the 
digital voltmeter to input the value and execute the 

START 

calibration by pressing the key. 


ti p 

® Press the key. 



Similarly to Item read the indication value on the 
digital voltmeter to input the value and execute the 

START 

calibration by pressing the key. 


0 P 

@ Press the key. 



Similarly to Item read the indication value on the 
digital voltmeter to input the value and execute the 

START 

calibration by pressing the key. 


U P 



Similarly to Item read the indication value on the 
digital voltmeter to input the value and execute the 

START 

calibration by pressing the ^2] key. 
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9.2 Calibration 


(1-3) Calibration for DA OUTPUT (R8340A only) 
Operation 

U P • 

® Press the key. 



Sifliilariy to Item read the Indication value on the 
digital voltmeter to input the value and execute the, 

START 

calibration by pressing the key. 

U P 

® Press the key. 



Similarly to Item read the indication value on the 
digital voltmeter to input the value and execute the 

START 

calibration by pressing the key. 

This completes the whole calibration. Then start the operation in 
Item (2). 


- CAUTION- 

1. To execute the calibration for current measurement with 
the TR6120, use only the ranges 200 ^ A, 2iitA, and 20mA. 

2. For the calibration for the range of 200w A or less, use 
the V function of TR6120 and the standard resistor. 

3. For the calibration for the range of 200nA or less, it Is 
recommended to use the input cables AOlOll and A04207 for 
the TR6120 and TR45 to decrease the influence of Induction 
noise. 

4. The calibration for the range of 200nA or less (especially 
for the range of 2nA or less) requires the time between 
several seconds and several tens of seconds. Protect the 
cable and body from vibration. 
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9.2 Calibration 



Figure 9-2 Connection for Current Measureaent Calibration 


Q 


Nov 30/90 




























Figure 9-2 Connection for Current Measurement Caiibration (Con 
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Figure 9-3 Connection for Voltage Generation Calibration 
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9.2 Calibration 


Table 9-4 Setting of Standard Direct-current Generator 
for Calibration 


Indication 

Standard equipment 

Setting of TR6I20 41 

200pA 

TR6120+Standard resistor 
(lOGS^) 

2xRxl0-‘'’V 

2000pA 

TR6120+Standard resistor 

(lOGQ) 

20xRxlO'‘°V 

20nA 

TR6120+Standard resistor 

(lOOMQ) 

2xRx 10~®V 

200nA 

TR6120fStandard resistor 
(lOOMQ) 

20XRX10-«V 

2000nA 

TR6120+Standard resistor 
(IMQ) 

2xRxlO“'V 

20 w A 

TR6120+Standard resistor 
(IMQ) 

20XRXIQ-SV 

200 i^A 

TR6120 

0. 20000BA 

2000 A 

TR6120 

2. 00000mA 

20mA 

TR6120 

20. 0000mA 

-lOV 

TR6120 

-lO.OOOOV 

ISOOffiV 

TR6120 

1. 80000V 

ISOmV 

TR6120 

0.18D00V 


R:CaIibration value of standard resistor 


41: When the calibration value of the standard resistor is 
0. 9988 X 10 '“Q , for example: 

Set the voltage of the TR6120 to the following value using 
the formula in Table 9-4. 

V*20 x 0. 9988*19. 976V 
In this case, check if the meter reads 

^ 0 0 D. 0 pA before pressing the key. 
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9.2 Calibration 


Table 9-5 Each Calibration Itei Setting Range 


I tei 

Indication 

OiaV 

000. OOinV 

ISObV 

180. OOmv 

1.8V 

1800. OtQV 

-lOV 

-10. OOOv 

20 EA 

20. OOOinA 


cannot be set. 


+70.OOmV to 

+220.00mV 


+700.OeV to 

+ 2200. OmV 


-7.000V to 

-10. OOOV 


+ 7. OOOiiiA to 

+22. OOOinA 


20 JA I 2000.0 /zA I +700.0 wA to 

I ' i +2200. Otf A 

I t 


200wA 200.00 yA +70.00 izA to 

+220. 00 /z A 




VS lOV 
lOV 


vs lOOV 
ov 


vs lOOV 
lOOV 


vs lOOOV 
ov 


vs lOOOV 
lOOOV 


DA OUT 
OV 


DA OUT 
IV 


Indication 

Setting range 

VS 00. OOOV 

-2.000V to 

+2. OOOV 


VS 10. OOOV 


vs 010 . lOV 


vs 100. oov 


vs 0101. ov 


vs 1000. ov 


DA 0. OOOOV 


DA 1. OOOOV 


+7. OOOV to 

+ 11.999V 


-20. OOV to 

+20. OOV 


+ 70. OOV to 

+ 119. 99V 


-200.0V to 

+ 200. OV 


+700.OV to 

+1199.9V 


-0. 2000V to 

+0. 2000V 


+ 0. 7000V to 

+ 1. 1999V 


2uk 

iOOO. OnA 

+700. OnA to 



+2200. OnA 


200nA 100. OOnA 


20nA 10.QOOnA 


2nA 1000.OpA 


200pA 100. OOpA 


+70. OOnA to 
+ 220. OOnA 


+7.OOOnA to 

+22. OOOnA 


+700. OpA to 

+2200.OpA 


+70.OOpA to 

+220.OOpA 



-CAUTION - 

1. If a value exceeding the above range is set. an input 

error occurs when the pressed. 

Tn T E R 

2. If you input an incorrect value, press the key. Then 

C E 

the preceding data appears and you can set new data. 
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9.2 Calibration 


(2) Calibration checking and adjustment (Calibration correction 
mode) 

After completing the calibration in Item (1). start the 
following operation. 

Operation 

PRCM/NORMAL 

0 Press the key, and the LED on the key lights. 



Calibration correction mode 


When performing only the calibration checking and adjustment 
without executing the calibration in Item (1), start the 
following operation because the calibration correction mode 
is set when setting the EXIT CAL switch to DN. 

The calibration correction mode and the calibration operation 

P R G M/N 0 R MA I 

mode are changed over whenever the key is pressed. 

(2) Table 9-6 shows the adjustment error range of each range. 
Check the current range after executing zero cancel for each 
range (see Item 4.3.1). 

Though calibration is possible for full scale of up to 22000 
in the calibration operation mode, the maximum measurement 
indication is ’'19999” in the calibration correction mode 
similarly to normal measurement. Therefore, for the checking 
in Table 9-6, set the full scale to approx. 18000. 

For 180.OOpA, for example: 

Set the voltage to V=i80. OOpAx 0. 9988x 10* ° Q 

*1. 79784V 

by assuming the calibration value of the standard resistor 
as 0.9988X 10*°^. 
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Range 

Error range 

Zero point 

T Full scale 

20ibA 

± id 

±3d 

2mA 

± Id 

±3d 

200 A 

± Id 

±3d 

20 A 

i: Id 

±3d 

2 ^A 

± id 

±3d 



±3d 




2nA 

± Id 

± 5d 

200pA 

±2d 

± lOd 

lOV 

± 2. 5mV 

± 2. 5raV 







lOOOV 

± 250n!V 

± 250mV - 


'3) !f measured values are out of the error range in Table 9-6. 
make adjustment using the keys shown below. 

NULL 

Q : Rewrites the calibration data in the presently- 
indicated measurement range so that it will be 
decreased by approx. 0.5 digits. 

COMPARE 

Q ; Rewrites the calibration data in the presently- 
indicated measurement range so that it will be 
increased by approx. 0.5 digits. 

COEP 

Q : Rewrites the calibration data in the presently- 
indicated measurement range so that it will be 
decreased by approx. 5 digits. 

MEM 

□ : Reu ites the calibration data in the presently- 

indicated measurement range so that it will be 
increased by approx. 5 digits. 


When make adjustment zero point of 200pA range, after 
pressing the above-mentioned key. executing zero cancel 
(See item 4. 3. 1). 
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9.2 Calibration 


. .. . CAUTION - 

1. It is iipossibie to adjust the zero point for current 
measurement and the voltage generation for ranges other 
than the 200pA range. 

2. For the 200pA range, it takes several minutes until 
measured value is stabilized after the set voltage of the 
standard equipment is changed over. Start the calibration 
checking and adjustment after the value is completely 
stab! 1 Ized. 


(3) Storing of Calibration Data 

After completion of calibration, store the calibration data 
through the following operation. However, it is not needed to 
store the data when only the operation in Item (2) "calibra¬ 
tion checking and adjustment” is executed and measured values 
are kept within the error range but not corrected. 

Operation 

START 

0 Press the key. 


o 


















r 

u 

R 


1 




— 

' - 

□ □ 

r 

2 

u 

1 D 1 

r 

y □ 


i During storage of calibration data 


0 

VOL SURF 


LO 

GO 

HI 

1 









— 


□ 

□ 

DDGDDd 


End of calibration data storage, 
Calibration correction mode 


(4) Cancel of Calibration Mode 


Operation 

0 Turn off the EXIT CAL switch, and all calibration modes are 
canceled and the state is changed to the normal measurement 
mode. 
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9.2 Calibration 


(5) Key Functions in Calibration Mode 

In the calibration mode, key functions differs from those in 
the normal mode. However, keys other than those in Figure 9-1 
show normal functions. 
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10. DESCRIPTION OF OPERATION 

This section describes the outline of operation theory of the meter. 
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10. I Outline of Operation 


Outline of Operation 

Figure iO-i shows the block diagram of the meter. 

The meter uses two CPUs (microprocessors) one for control of the 
AD converter. V-SOURCE, and I-V converter, and the other for 
interface with external units and indication of data. Data Is 
transfered between CAFs by an optoisolator. 

R8340A is different from R8340 in the fact that the R8340A uses 
llOOV parts with a high dielectric strength capable of floating 
for the input connector, input/output cable, and photoisolator 
and has the BCD and DA output termlnais to output data to 
external units. 

This section describes the guard section which functions as a 
measurement part. 


10 - 2 


Nov 30/90 






R8340/834QA 

10. I Outline of Operation 





Wnw 5n/Qn 


Figure 10 - 1 Block Diagram of R8340 and R8340A 
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10.2 !V Converter 


IV Converter 


Figure 10-2 shows the basic circuit diagram of the IV converter 


INPUT 



Figure 10 


IV Converter 


The amplifier Ai functions as a buffer amplifier to obtain high 
input impedance and as a driving guard to guard input lines. The 
amplifier Az changes equivalent input resistance by changing the 
gain because the gain is variable. 

The amplifier As is a differential amplifier to sense the voltage 
at the both ends of the resistor Rf. 
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10.3 A/D Converter 


10. 3 A/D Convert 


input integration variable type A/D converter, 
y select ng-the integration time of 200[i!s. lOOms, 20ffls (for 
comiercial power frequency of 50 Hz), or 2ias- it is possible to 
set stable measurement with a high noise-rejection ratio or 
h ghspeed sampling according to the measurement purpose 

When s. s tuned on and the input voltage V,. is Integrated and a 
centaln time elapses, the converter turns Sj on. applies the 
reference voltage Vr.r until the integrator output is turned 
positive, and measures the duration if the output value of the 
integrator Ui is negative. 

The converter repeats the above operation during the integration 
time and turns S. off when the input integration time elapses 
In add tion. the coverter keeps turning Sa on until the integrator 
polarity turns positive and ends the integartion. The polarity of 
the integrator output is judged by the comparator U 2 connected to 
the integrator output. 

The results of counting the totaltlme while Si Is turned on are 
used for the A/D conversion data. 



Figure 10 - 3 Outline of A/D Coverter Operation 
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11. CONNECT INPUT/OUTPUT CABLES 

This section describes the connection when the meter is combined with a 
fixture or scanner. 
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li.l Connecting the instrument to Ri2702A/B 


Connecting the Instrument to RWIOZA/B 

The Ri2702A/B resistivity chamber is an electrode and shield 
chamber used for measuring volume resistance (ratio) and surface 
resistance (ratio) of sheet, film and panel type samples. The 
pressure of the electrodes can be adjusted to allow close 
connection of samples of any hardness. A dial gauge makes it 
possible to measure the thickness of the sample which is a 
requirement for calculating volume resistance. The chamber is 
also provided with a switch for selecting between volume and 
surface resistance and a switch which turns off and on the applied 
current as the lid is opened and closed. 

R12702A ; <P 50 electrode 
Ri2702B : 0 70 electrode 

Refer to section "3.2.6 Volume and Surface Resistivity measurements" 
for information on volume resistance (ratio) and surface resistance 
(ratio). 


Figure ii - 


R12702A/B Setup 
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ii.l Connecting the instrument to n2702A/B 


R8340/8340A R12702A/B 



Figure 11-2 R12702A/B Connecting Diagram 












































R8340/8340A 
11.3 Connecting the Instrument to TR42 


the 


nst rument 


The TR42 resistivity sample chamber is a shield 
measuring volume resistance, (ratio) and surface 
of shield insulated samples. A short bar is pro 
selecting between volume and surface resistance, 
electrode can be removed to allow measurement of 
leads. The diameter of the main electrode is 50 
Refer to section "3.2.6 Volume and Surface Resi 
Measurements" for information on volume resistan 
surface resistance (ratio). 


A0l0li+A04207 


A05011+Ad4307 


R42 betup 
Measuring 
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j1. 3 Co nnecting the instrument to TR42 



Figure 11-6 TR42 Setup 

(Surface resistance) 


Jul i/93 
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- — _ n.4 Connecting the Instrument to TR43C 

M. 4 Connecting the instrument to TR43C 

Like the TR42, the TR43C is a saapie chamber for measuring the 
volume and surface resistivity ratio of insulation samples. 
Continuous measurements of samples up to a temperature of 200*C 
is possible. 

The diameter of the main electrode is 500. 



A012^0/BI-1 in 

■. S 

AOlOl l-»-A04?07 


R8340/e3a0A 



o-“ 


SHORT BAR 


Figure 11 - 7 TR43C Setup 









R8340/'8340A 

i1 ■ 4 Connecting the Instrument to TR43 
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11.5 Connecting the InstruEent to TR44 
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11.6 Connecting the Instrument to n2706A 
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11.7 Connecting yultiple Saapies with R12705A. R7210 and R7210IJ 


t1.7 Connecting Multiple Samples with 
R12T05A. R7210 and R72101J 

The R12705A 20CH test fixture is a sample chamber for measuring 
the insulation resistance and voltage applied current of 
capacitors and other electrical components. .It allows the 
connection of up to 20 samples. It can be used with the R8340/ 
8340A (measuring instrument), the R7210 and R7210'1J (scanner). 

In this configuration, the system can be controlled by a personal 
computer equipped with a GPIB interface to perform device 
evaluation, selection, edging and high-speed measurement 
simulations. 











R8340/8340A 

11.7 Connecting Multiple Sasples with R12705A, R7210 and R7210iJ 



Figure 11 - 14 R12705A, R7210 and R72101J Setup 
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11.7 Connecting Multiple Saiipies with R 1 2705A. K7210 and R7210IJ 



Figure li - 15 R12705A. R7210 and R72101J Connection Diagram 
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11.8 Connecting the Instruraent to R12604 


ing the Instrument to R12604 


The R12604 tweezer probe is used for insulation resistance 
Eeasureients of chip capacitors and other coiponenls. The tweezer 
type probe of the measurement probe and voltage application probe 
allows efficient measurement of small chip components. These 
kind of measurements should be performed on a shield plate to 
reduce the effect of induction noise. The A08076 Teflon insulated 
measuring shield plate (200 x 200mm) Is provided as an option. 



Figure 11 - 16 R12604 Setup 
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12. SPECIFICATION 


This section summarizes the standards and accessories (optional) of the 
meter. 
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12.1 Direct Current Measureraent 


12. 1 Direct Current Measurement 


Measurement 

Range 

Maximum 
Indication 
Value 

Resol¬ 

ution 

Measurement 

Accuracy 

±(%of rdg+dlgit) 

Temperature 
Coefficient 
±C%of rdg+diglt)/"C 

Settl¬ 

ing 

Time 

200pA 

199. 99pA 

lOfA 

0. 7 + 6d 



2nA 

1999. 9pA 



0.02 +0. 2d 

25mS 

20nA 

19. 999nA 

IpA 

0. 3 + 3d 

0.01 +0. 2d 

5mS 

200nA 

199. 99nA 

lOpA 

0. 3 + 3d 

0.01 +0.2d ■ 

2«A 

1999. 9nA 

lOOpA 

0. 15f 3d 

0.005+0. 2d 

2mS 

20^^A 

i9.999nA 

InA 

0.15+ 2d 

0. 005+0. Id 

200 w A 

199. 99 w 

lOnA 

0. 1 + 2d 

0.005+0. Id 

2mA 

1999. 9 w A 

lOOnA 

0. 1 + 2d 

0.005+0. Id 

20mA 

19.999mA 

Ink 

0.1 + 2d 

0.005+0. Id 


• The measurement accuracy is shown as the value for six months 
at the temperature of +23°C± 5°C and the relative humidity 
of TOSS or less with the auto calibration set to ON converted 
into ±(| of reading + digit) 

• The temperature coefficient is shown as the value at the 
temperature of 0 to 40“C and the relative humidity of 70% or 
less converted into ±{% of reading + digit)/“C 

• The settling time shows the time until it reaches ±1% of the 
final value when the input amplifier gain is set to 'xlOGOO”. 
excluding the range changeover time. 
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12.2 Resistance ^easuremen i 



Current 

Range 

Measurement 
Range CQ) 

200pA 

ixlO® to 3xl0‘® 

2nA 

ixio* to 3xl0‘® 

20nA 

ixiO' to 3X10" 

200nA 

lx 10® to 3x 10" 


IXIO' to 3X10‘^ 


lx 10* to 3X10" 


200 ^iA IxiO' to 3X10"’ 


ixlO' to 3X10 


lx 10‘ to 3x 10® 


0. %% + Ud 


0.B% + lid 


0A% + lid 


0.4% t lid 


0.25%+ Ud 


0.25%+ lOd 


0. 2% + lOd 


0. 2% + lOd 


0.2% + lOd 


Measureiaent Accuracy 

: ± C(current-range reading ten +0.1%+ input voltage 
drop/generated voltage) + (current-range digit tersa 
+ voltage-generation digit term)) 

Temperature Coefficient 

: ± ((current-range reading term + 0.008%) / “C + 
(current-range digit term + voltage-generation digit 
term) / “C] 

Maximum Indication Value 

: 1 to 4 digits (1 to 9.999) 

Settling Time 

: Follows the current measurement range. 
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_ _ 12.3 Input Spe c i f i c a t i c n 

12. 3 Input Specification 
Input Resistance 


Current 

range 

input amplifier gain 

XI 

X 10 

XlOO 

X 10000 

200pA 

locn 

IGQ 

lOOMQ 

lOKQ or less 

2nA 

IGQ 

lOOMQ 

lOMQ 

IKQ or less 

20nA 

lOOMQ 

lOMQ 

IMQ 

lOOQ or less 

20OnA 

lOMQ 

mn 

lOOKQ 

IIQ or less 

2iik 

IMQ 

lOOKQ 

lOKQ 

2Q or less 

20//A 

lOOKQ 

lOKQ 

IKQ 

IQ or less 

200 A 

mn 

IKQ 

lOOQ 

IQ or less 

2sA 

1. IKQ 

llOQ 

IIQ 

IQ or less 

20sA 

180 Q 

18Q 

3Q 

IQ or less 


Input Voltage drop :±(measured current x input resistance + 500/iV) 

Input bias current :30 fA or less (At the temperature of +23°C±rC 
and the relative humidity of 50S^ or less) 

Input capacitance :30pF or less (Excluding the Input cable) 

Meximum allowable supply voltage 
: 1. ikV peak 
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12.4 Direct Current Generation 


12. 4 Direct Current Generation 


Output 

voltage 

Set 

resolution 

Generation accuracy 
j ± (Si of setting 4digit) 

Temperature coefficient 
± (Si of setting +digit)/"C 


o.ooov 

to 

10 . ooov 

2.5ffiV 

0.1 + lOd (lOmV) 

0.008 + 0.5d (500 iiV) 

ImV P'p 

mm 

25mV 

0.1 + 8d (80mV) 

0.008 4 0.3d (3mV) 

2mV p“p 

100.3 V 
to 

1000. OV 

250fflV 

0.1 t 8d (800mV) 

0. 008 4 0. 3d (30mV) 

5aV p-p 


• The generation accuracy is shown as the value for six months at- 
the temperature of +23''C±5“C and the relative humidity of 7055 
or less converted into ± {% of setting + digit). 

• The temperature coefficient is shown as the value at the 
temperature of 0 to 40 ”C and the relative humidity of 70^ or . 
less converted into ± (/^ of setting ^ digit)/°C. 




Output 
voltage 

Current Compliance Setting 

300mA 

100mA 

lOfflA 

O.OOOV to 30.00V 

± 300mA 

±100mA 

±10mA 

30.03V to 100. OOV 

±100mA 

ilOOfflA 

± lOmA 

100.3V to 1000.OV 

± 10mA 

± 10mA 

± 10mA 


Current compliance accuracy (both source and sink) should be as 
shown below at the temperature of +23°C±5“C and the relative 
humidity of 70SS or less: 

300iaA:± 300mA to ± 500mA 
lOOmA: ± 100mA to ±i50{nA 
10fflA:± lOmA to ± 20mA 

Settling time : Genuine resistance load t=3ms(MAX) 

Capacitive load . CV , , 


Charge Converging 
time time 
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12,4 Direct Current Generation 


t : Settling ticae (the time It takes to reach ± 
of the value excluding the time required for 
range switching) 

C : Load capacity 
V : Output voitage 

1 : Charge current (the oaxlaiuEs value is the 
compliance value) 

to : Convergence time (see table below) 


Capacity 

Output voltage''^^ 

0.22/4F 

22 wF 

33 w F 

0. OOOV to 100. OOV 

0. 1 

3.0 

7. 0 

100. 3V to 1000. OV 

4.2 

15 

150 


(msec) 


Overshoot voltage 


Load 

Out^l 
vol tage\^ 

Genuine 

resistance 

0. 22 F 

2.2uF 

ZZu? 

0. OOOV to 





lOO. OOV 

0. 05 

0. 05 

3.0 

3. 0 

100.3V to 
10000. V 

0. 05 

36 

24 

10 


(V) 
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12.5 B e a B u r em e n t Speed and HaxiauiB Indication (For Current Measurement) 


12. 5 Measurement Speed and 

Maximum I nd i cat Ion 
(For Current Measurement) 


Integration ti®e 

Sample size for free run 

Maximum indocatlon 

2i&S 

100 tlmes/sec 

ZVz digits 1998 

IPLC 

50Hz tlmes/sec 

60Hz tlmes/sec 

VA digits 19999 

5PIC 

8. 5 tlmes/sec 


lOPLC 

4. 5 times/sec 


4x lOPlC 

1 times/sec 


8X lOPlC 

0.5 times/sec 


i6x iOPLC 

0. 3 times/sec 



*1: When indication is set to OFF, auto calibration to OFF, and 
leinory store to ON. 
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nput/Output Function 

GPIB ; Follows IEEE std 488-1978. 

It is possible to output measured data, generated voltage, 
status, and error messages. 

It is possible to use the binary packed format (IEEE 754, 
Floating point). 

Handler interface : 

Input/output signals timing with such external equipment as 
the auto handler and fixture (24-pin Amphend connector) 
Input ;*TRIGGER, LID SIGNAL. 4C0NTACT START 
output ;4C0MPLETE. *EQM. *INDEX. »ALARM. HO, *G0. *HI. 

*N0 CONTACT 

Single wire signal (BNC connector) 

♦TRIGGER (Input) 

LID SIGNAL (Input) 

♦CQMPLETE(autput) 

BCD OUTPUT(Given to only R8340A): 

Makes it possible to select the OFF, BCD or BINARY output 
format. (50-pin Amphenol connector). TTL positive logic 

D/A OllTPUT(Given to only R8340A): 

Two or three optional digits of indicated data are DA 
-converted and output. 

Ou t pu t V otfage' .; ±TV.. 

Conversion output :Three-digit indication 000 to ±999 

OV to ±0. 999V 

Setting of 50/{ offset is possible. 
Output for offset(-500-*0V. 000 —0 5V, 
+499-^0. 999V) 

Digit selection :19999 19^ 19999 19999 

Conversion accuracy :±0.2?S±2d 

(Guaranteed for six months at the 
temperature of +23"C±5*C and the 
relative humidity of 70S^) 

Output resistance ;IQ or iess 

Maximum load current: ±0. 5mA 

Output connector :Binding post 
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12.7 Other Function 


12. 7 Other Function 
NULL 

R=X"XnULL . 

The leasured data when NULL is set is subtracted froE measured 
data. 

XiMeasured value. XNuniMeasured data when NULL Is set 

COMPARE 
R(Hi) ; X>Y 
R(Go) : YSX^Z 
R(lo) I X<Z 

Measured data is compared with set data. 

X:Measured value, YiHigh-levei set value, ZiLow-Ievel set value 
PRGM (Sequence program) 

Typical sequence including capacitor lead measurement and JIS 
C5102 are stored. 

Setting Item IS ; Automatic start cirrent value 
TC ; Charge time 
TD : Discharge time 
TM : measurement time 

CONTACTCContact checking) 

Sample contact state is checked through C-measurement. Missing 
capacitance of capacitprs can also be checked by initializing 
the standrd sample. 

Setting item : Contact level, To be judged with n-foid of 
standard sample. 

AUTO RANGE LEVEL 

Auto range for current measurement can be selected in the 
following three types ; 20000, 2000, and 200 for UP and 1799, 

179, and 17 for DOWN. 

This allows high-speed response measurement corresponding to 
necessary number of digits. 

DATA MEMORY 

One thousand data values can be memorized. 

BUZZER 

The buzzer sounds in two tones (high-and low-pitched tones) for 
Hi/Lo for COMPARE operation results, end of program, error 
detection. 
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12.8 General Specification 


12. 8 Genera! Specification 

Norma 1-tBode noise rejection ratio 

: (For 50/60HZ ±0.09^) 


INTEGRATION TIME 

NMRR 

ECMRR 

2ms 

OdB 

60dB or more 

IPLC to 16X lOPLC 

60dB^:i± 

120dB or more 


Effective-common-mode noise rejection ratio 

: Above ECMRR(At DC and 50/60Hz± 0. 09SS for 
IkQ unbalanced impedance between LO and 
GND terminals) 

Integrat ion System 
Floating System 
Seven-segment green LED 
5x7 dot matrix green LED 
TRIAXIAL Connector (INPUT) 

Black binding post (LO. GND) 

Blue binding post (GUARD) 

Red binding- post (V SOURCE) 
lA Fuse 


Measuring System 
Input System 
Data Indication 
Unit/Exponent Indication 
Input Terminal 


Vo I tage Output Terminal 
Input Protection Fuse 


Maximum application voltage between terminals : 

INPUT. Between INPUT terminal and oter terminals : ilOOV 

peak (for i min) 


LO 


LO 


Between LO and GUARD terminals : 550V peak 
(llOOV peak for R8340A) 

Between LO and GND terminalals : 550V peak 
(liOOV peak for R8340A) 


(jBARD . Between GUARD and GND terminals ; llOOV peak 

^ SOURCE . Between V-SOURCE and other terminals ; lOOVpeak 

(Set voltage of 0 to 100.OV). i000Vpeak(Set 
voltage of 100.03 to iOOO.OV) 

Preheating time : Approx. 30min(Until measured value falls into 

the specified accuracy) 

Operating environment range 

: Temperature of 0 to iO^C. Relative humidity of 
85X or less 

Storing environment range 

; -25"C to +70“C 

Power supply : Set to the value specified when you ordered 


Option No. 

Standard 

31 

32 

42 

43 

44 

Supply Voltage 

90 to no 

103 to 127 

108 to 132 

198 to 242 

207 to 250 

216 to 250 

Power Frequency 

48 to 66Hz 



Power consumtion : 90VA or less 

Outside dimensions : Approx. 424(Width)x88(Height)x350CDepth)mm 
Weight : 8kg or less 
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( 1 ) 


Equipment 


R8340/’8340A 
12.9 Accessories {Optional) 


(Optional) 


RI2701 test fixture 

R12702A/8 resistivity chamber 

(Variable pressure, Thickness measureant) 
R12704 resistivity chamber 

TR42 ultra-high resistance measurement sample case 

TR43 ultra-high resistance measurement sample case 

(For high temperature) 

TR44 liquid resetance measurement sample container 


R12603 test lead 


(2) Input Cable 

A01009-50, -100, -150. -200(TRIAX-TRIAX connector) 
MC-04SX01,X02. X03,X04,X05 (TRIAX-TR44 connection) 

A01239-50. -100. -150, -200 (High-dielectric-strength TREAX 

-TRIAX connector) 

AOlOll-50. -100. -150. -200 (TRIAX-BNC connector) 

A04207 (BNCJ-MP adapter) 


-IT 
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Al.l GPIB Seniote Execution Time 


At. 1 GPIB Remote Execution Time 
(representative value) 

Applicable coEputer : HP9000 series. Model 216, BASIC 2.0 

PrograE code execution tiie 


GPIB 

data bus 


iPrograffl 


Response 


Program code 

execution time -> 


Internal 

Receiving 

Analysis 

Setting and 


Data transfer 

process 

time 

'time 

execution time 


time 


Output 

waveform (VS setting command) 


setting time 



(1) VS Setting 


Program 

code 

Receiving and 
analysis time 

Setting 
t ime 

Total(represent¬ 
ative value) 

Measurement 
condition 

PVSIO. 000 

Sms 

2. Oms 

5. Oms 

Operate 

PVSIOO.OO 

Sms 

17. Oms 

20. Oms 

PVSIOOO. 0 

Sms 

16. Oms 

19. Oms 


^ The setting time is not Included, 


(2) Setting Operate/Standby 


Program 

code 

Receiving and 
analysis time 

Setting 

time 

Total(represent¬ 
ative value) 

OTX 

2. Oms 

13. Sms 

15. Sms 


A1 - 2 
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R8340/8340A 

Al.i GPIB Remote Execution Time 


(3) Contact check (When the contact initial integral time is 2nis) 


Program 

code 

Receiving and 
■analysis time 

Execution 

time 

Data trans¬ 
fer time 

Total(represent¬ 
ative value) 

Measurement 

condition 

CNT? 

2. 0ms 

51. Sms 

0. 6ms 

54.ims 

Charge mode 


(4) C.Z command 


Program 

code 

Receiving and 
analysis time 

Execution 

time 

Total(represent¬ 
ative value) 

C 

I. 3bs 

6i9ins 

620. 3es 

1 

1. 4ms 

832ms 

833. 4ms 


(5) Change-over of range 

The range change-over time is calculated by adding the receiving 
and analysis time and execution time described below. 



Program 

code 

Receiving and 
analysis time 



R2 to R9 

1. 7ms 


RIO 

2. 0ms 
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Al.l GPIB Reraote Execution Time 


Execution tinie (representative value) Clinit:ais] 


ore 

^\pdif ication 

After 

modification 

200pA 



200nA 

2wA 

20 w A 

1 

2sA 

20fflA 

20OpA 

H 

10,4 



10.4 





2nA 

10.3 

a 

10.4 

10.4, 





m 

20nA 

10.3 

10.4 


10. 4 

10.4 

10.4 

10.4 

10.4 

10.4 

200nA 










2uk 

10.4 

24.5 

30.5 

18. 4 

1 



10.4 

10.4 

20 i/A 

10.3 

24.5 

30.5 

16.4 

10.4 

I 

8.3 

8.3 

8.3 

200 w A 

10.3 

24.5 



10.4 

8. 3 

H 

8.3 

8.3 

2mA 





10.4 

8.3 

8. 3 

H 

8. 3 

20mA 






CO 

od 

8. 3 

8.3 

\ 


Measurement execution time (HOLD-TRIGGER) 


GPIB 



Measured 


data bus 

GET 


data 



Measurement 

execution time -^ 


Internal 

Receiving 

Analysis 

Measured . 


data 

trans 

process 

time 

time 

: time 


fer 

time 


Measurement 
of current 

Receiving anc 
analysis time 

Measurement! Data trans¬ 
time fer time 

Total(repre¬ 
sentative value 

Measurement 

condition 

2ms 

0. Sms 

9. Sms 

3. Sms 

14. Iffis 

Measurement 
of current 
NULL OFF 
COMPARE OFF 

AD CAL OFF 
STORE OFF 

Data output 
mode QMO 

IPLC 

0. 5ms 

27. Ms 

3. Sms 

32.1ms 
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Index 


i N D E X 


[ A ] 


A display . 2-8 

A/D Converter . 10 - 5 

Accessories (Optional) . 12 - 11 

Accessories . 1 - 5 

AD CAL (MEAS key) . 4 - 10 

AD CAL . 3 “ 35 

Adapter . 1 - 8 

Address Sett ing . 6-6 

APPLIED MEASUREMENT . 11 - 1 

AUTO key . 2 - 3 

AUTO RANGE LEVEL . 12 - 3 

Auto Range iJp/down Level . 4-13 

(MEAS key) 

Auto Range Up/Down Level . 3-41 

Autorange Delay (MEAS key) . 4-16 

Autorange Delay . 3-51 

[B] 

Basic Formal .. 6-7 

BCD OUTPUT (I/O key) .-. 4 - 43 

BCD OUTPUT connector . 2 - 9 

BCD Output . 8 - 1 

8 - 2 

Before Requesting Repair . 8-2 

Binary Output . 8-7 

Binary Packed Format .. 6-11 

Block Diagram .. 10-3 

bus cab 1 e . 6-5 

Buzzer (COEF key) . 4 - 37 

BUZZER .■. 12 - 9 

[C] 

Cable .. 1 - 10 

CAL key . 4-4 

Cal ibratlon Data 

Initialization . 8 - 5 ' 

Calibration Method . 8-6 

Cal ibratlon state . 3 - 9 

Cal i brat ion . 8-3 

CHARGE key . 2 - 4 

Charge . 3-16 

COEF key . 4 - 5 

Command Buffer . 6-24 

COMPARE key . 2 - 4 

Compare . 3-34 

12 - 9 


COMPLETE OUTPUT connector . 2 - 9 

COMPLETE Output Signal .. 7-9 

Connection for Coexistence of Isolated 

and Earthed Samples . 3-14 

Connection of Earthed Sample . 3-12 

Connection of Isolated Sample 3 - 11 

Contact Checking .. 3-43 

12 - 9 

Contact initial Integral Time 

(COEF key) . 4 - 39 

Contact- Initialization 

(CAL key) . 4 - 19 

Contact Initialization Offset 

Measurement (CAL key) . 4-18 

CONTACT key . 2 - 4 

Contact Level (COEF key) ... 4-35 

CONTACT . 12 - 9 _ 

Controller interruption . 6-24 

Current Compliance (MEAS key) -• 4-12 

Current Comp!iance . 3-40 

Current Limiter (MEAS key) . 4-12 

Current Limiter . 3-40 


[D] 


D/A Output . 8 - 1 

8 - iO 

DA OUTPUT (1/0 key) . 4 - 41 

DA OUTPUT connector . 2 - 9 

Data Indicator (COEF key) -. 4-38 

DATA MEMORY . 12 - 9 

Data Output . 6-7 

Data Part . 6-15 

Data Recal 1 (MEM key) . 4-49 

Data Storage (MEM key) . 4-47 

DC Measurement . 3-17 

DESCRIPTION OF OPERATION . iO - 1 

Device Event Status Register . 6-30 

Direct Current Generation . 12 - 5 

Direct Current Measurement .. 12-2 

DISCHARGE key . 2, - 4 

Discharge . 3-15 

DOWN key . 2 - 3 
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Index 


[E] 


Error Messages . 3-8 

Error Register -. 6-32 

Execution of Sequence Prograi ••• 5-8 
EXT CAL switch . 2-9 

■ ■ [F] 

Format of Recall Data with Data 

Number .. 6-12 

Front Panel . 2-3 

Fuse holder . 2-5 

2 - 9 

Fuse Open Detection Message . 3-5 

Fuse . i - 9 

[G] 

General Specification .. 12 - 10 

Generated voltage indicator . 2-8 

GND terminal . 2-5 

2-9 

GPIB CI/Q key) .-.. 4 - 44 

GPIB connector .. 2-9 

GPIB remote execution time . A1 - 2 

GPIB Standard .. 6-3 

GPIB status lamp -. 2-4 

-G-P-I-l.s-y-s4-e-ia..g.-.§. 

GUARD terminal .'.■. 2-5 

[H] 

HANDLER INTERFACE connector . 2 - 9 

Handler Interface .. 7-2 

Header on/off Selection . 6-6 

Header Part . 6-14 

HIGH VOLTAGE lamp . 2 - 5 

How to Set Auto-start Value . 5-15 

How to Set Charge Time . 5-15 

How to Set Discharge Time .. 5-17 

How to Set measurement time . 5-18 


[ I ] 


I/O key . 4-4 

IM/RM key . 2-- 3 

IM . 3 - 17 

Initialize Setting States . 3-9 

Input Amp!Ifier Gain 

CMEAS key) . 4 - 11 

Input Amp I i f ier Gain . 3 - 36 

INPUT connector . 2-5 

input Error . 3-7 

Input Resistance .. 3 - 39 

Input Speci f ication ... 12 - 4 

Input Voltage Drop . 3-39 

Input/Output Cable . 1 - 10 

Input/Output Function . 12-8 

INPUT/OUTPUT SIGNALS . 7 - 1 

Integral Time CMEAS key) . 4-8 

Integrat ion Time . 3-35 

IV Converter . 10-4 

LL] 

LID SIGNAL INPUT connector . 2 - 9 

LID SIGNAL Input Signal . 7-11 

LIMIT display . 2-8 

Limiter Message .. 3-6 

Listener Specification .. 6 - r4 

- L 9.t-e-Fm-i-na-l.---2-5. 

LO, GO, and HI display .-. 2-8 

LOCAL key .-. 2-4 

LOWER Level (COEF key) .. 4 - 26 

LTN lamp .-. 2-5 

[M] 

MEAS key . 4-3 

MEASURE key . 2 - 4 

Measured Data Buffer .. 6-24 

Measured value indicator . 2-8 

Measurement of Surface 

Resistivity . 3-26 

Measurement of Volume 

Resistivity . 3-26 

Measurement Speed and Maximum .. 

Indication ... 12-7 

Measuring Multiple Samples . 11 - 12 

MEM key .. 4-6 

Mesure . 3-16 
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[R] 


Normal state . 3-9 

NULL key . 2 - 4 

Null . 3 - 33 

12 ~ 9 

[ 0 ] 

OPERATE key . 2 - 4 

Operating Ambient Conditious . 1 - 6 

Optional Electrode Coefficient 

(COEF key) . 4 - 32 

Over-range Message . 3-4 

Overheat Detection Message . 3-7 

Overload Message . 3-4 

Overvoltage Detection Message ■ 3-6 

[ P ] 

Parameter Key Functions . 2-6 

4 - 3 

PARAMETER key .-.-. 2 - 5 

Plug . I - 8 

Power Cable .1-8 

Power connector . 2-9 

Power Frequency (I/O key) . 4-46 

Power On . 3-2 

POWER switch .-.-. 2 - 3 

Preheating Time .. 1-10 

PRGM/NORMAL key . 2 - 4 

PRGM . 12 - 9 

Program Code .. 6-16 

Program Example . 6-35 

Program No. 0 . 5-2 

Program No. 1 . 5-3 

Program ,No.'2 . 5-4 

Program No. 3 . 5-5 

Program No. 4 . 5-6 

Program No. 5 . 5-7 

[Q] 

Query Command . 6-15 


Ri2604 Setup . 11 - 15 

R12702A/B Setup . 11 ~ 2 

R12704 Setup . 11 ' 4 

R12706A Setup . 11 “ 10 

Rear Panel . 2-9 

Resistance Measurement 

Indication (COEF key). 4-30 

Resistance Measurement .. 3 - 22 

12 - 3 

Resistance Operation Error 

Message.. 3-5 

Response to Query Command . 6-9 

RMT lamp . 2 - 5 

RUN/HOLD key . 2 - 3 

[Sj 

S display . 2 - 8 

Safety Symbols . 2-2 

Sample Thickness (COEF key) . 4-34 

Samp ling ind i cator . 2-8 

Seif-test (CAL key) -. 4 - 20 

Seif-test Error Register . 6 - 33 

Sequence Program Operation 

Examp 1 e . 5-19 

Sequence program. 12-9 

Sequence . 5 - 2 

SET key . 2 - 4 

Setting of Program Parameters -• 5-12 
Setting of Volume-/ 

Surface-Resistivity Electrode 

(COEF key) . 4- 31 

SPECIFICATION .-. 12 - I 

SRQ lamp . 2 - 4 

Standard Accessories . 1 - 5 

Standard Bus Cable ... 6-5 

Standard Event Status Register- 6-28 

START key . 2 - 4 

Status Byte Register . 6-25 

Supp ly Vol tage . 1 - 7 

SURF display. 2 - 8 
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[T] 

Talker Sped f icat ion *.'. 6-7 

Teriinator. 6-15 

TLK' laip ... 2-4 

TR42 Setup . 11 - 5 

TR43C Setup . 11 - 7 

TR44 Setup . 11 - 9 

TRIG key .. 2 - 3 

Trigger Delay (MEAS key) . 4 - 15 

Trigger Delay . 3-50 

TRIGGER INPUT connector . 2 - 9' 

TRIGGER Input Signal . 7-10 

[U] 

Unit Indication (MEAS key) .. 4-14 

Unit indicator . 2-8 

UP key . 2 - 3 

Upper Level .(COEF key) . 4 - 22 

[V] 

V display .■ 2-8 

V SOURCE terminal .. 2-5 

Various Messages . 3-4 

VOL display .. 2-8 

Voltage Applying Current 

.M e-a-s-u -r- em e "n-t --- .3 " - - IT- 

VSIM . 3 - 17 

VSRM . 3 - 22 

CZ] 

Zero Cancel (CAL key) . 4-17 

Q display . 2-8 
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